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BT 

MiBBRT HOfiTABl), C.tB., AVA., 

Imperial Bconomie Bpinniili 

AND 

OABRIBiiLE L; 0. HOWARD. M.A:. 

Personal Aesisiant io the Imperial Eeonmie Boimist; 

Up to the year 1908, it waa generally believed in the wheat 
trade that India could only produce wheats of relative^ poor grain 
qalality. This conclusion was a natural one, *and was based on 
a long practical ei^iience of the wheats ezp<Hrted from the country. 
In 1908 and succeeding yemrs, a large number of Iddian wl^^s 
were sent to England for complete milling and baking tests, the 
work being undertaken , by Mr. A. E. Humphries, a former 
President of the Incorporated National Association oi^ British 'and 
^ Irish .Millers. These samples included many .of ^e wheats of 
Northern and G^ntral India as well as a large number of new varieties 
obtained at Pusa by selection and hybridization. Thc^ reports' on 
the behaviour of these kinds in the mill and bakehopse efiotgred 
that, aiEpfaivas the wheats of Northern and Central In<tia are c^« 
cerned, the current ideas as to the lack* of quiffity in the Indiqn 
wh^s df conferee were 'amply, justified. » 

]i!^y.of the Pusa varieties, however, behaved ^uite di:iterently 
aiid proved to be free milling and to. yields flour and loaviej of *the 
'same claiaB as those produced from thCiSiyrohg^ itorth AnuStiji^^' 
Ijl^esi The . relation o) the Pusa varieties to BSamtoba^irl^*^ 
and to the present Indian wheats of comme^ 

' ^h^^^;be*ilvident«oh referring to the Plate oppptite, . 
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All these Jbigh qualit]f« wheats were originally ebtained either 
by selection or hybiij^zation*among f^he larg^ collections of Indian 
wheats made at Fusa in 1905 and subsequent years. Some of the 
best were found ocodiring naturally and in large proportion among 
the wheats commonly culti'Wted in North Bihar, but in these case? 
high grain qualiuy was associated wit^ low yielding power and poor 
straw. It is probably on account /)f their pc or cropping power 
that thece North Bihar wheats have not spread to other tracts in 
India.' Nothing approaching high grain quality, however, was 
discovered, in Central or in Northern India, although the wheats 
of the Punjab* were for the most part grown in pure culture at 
Lyallpur and afterwards thoroughly tested in England. 

After the discovery of the fact ‘that wheats with high grain 
quality existed in India, the aim of the selection and hybridization 
work at Pusa was, to unite these qualities with yielding power, 
strong straw, rust-resistance and the capacity to ripen quickly 
with ^he minimum amount of soil moisture. On account of the 
trade preference^ for a white wheat, it was necessary to combine 
all the above desirable qualities in a white rather than, in a red 
variety. Further, in the work of replacuig the existing crop by 
an improved variety it would be an obvious advantage if the new 
wheats posses&od some easily recognisable field character, sifch as 
colour of chaff, which would readily differentiate them from the 
crop as ordinarily grown by the peoplp. 

In one important respect the problem was greatly simplified. 
As is well known, wheat is an important food grain in India, and 
of the 8,000,000 tons produced annually about 90 per cent, is con- 
sumed in the qpuntry, the renmindSsr being exported to Europe. 
Any improvement in the grain itself, to be of importance, must 
ther^ore satisfy both the Indian consumer and also the Home miller. 
•It is fortunate that the date of wheat mOs^ liked by the people for 
food is. that which is worth the most money on the Home markets. 
This is a aoost important point and one which cannot be emph^zed 
t6o strongly. 'On many occasions, the PudR wheats along* with 


^ Howard and Howard. Mm, of the Deft, of Agr, in India {Dot, Seriee^f \ol. II. . 
1909 * , ‘ 
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oidinaxy samples have been shown to c):^ltivatoTS, and they invari- 
ably prefer for their own foo)^ the kinds whi^ have done best in 
the milling and baking tests in England. A number oi landjiolders 
and educated Indians have , eaten these new Vh^ats and are'Jpud 
ill their praises of the superiority of thbse types over*thdse which 
d^n be purchased in the Indian market. Every year abPusa there 
is a great demand ^or any sui^lus wheat froi^ the’Botanical area, 
while at the Dhcli and Bowarrah estates, where the new .variqtieS 
are grown* for seed on a large scale, a well marked preference for 
these wheats was at once shown by the people round about. At 
Dholi, the factory servants asked ta be paid in wheat instead of 
in money. 

The problem of producing wheats, characterized by high graifti 
quality, high yield, improved straw, rust-resistance, and the power 
to ripen within the available growth period was e^sentually solved 
at Push. A number of* wheats were produced, which, under ex- 
periment station cultivation, satisfied these conditio]^ and, were 
all that could be dcsireifl. At first sight, it might be thought that 
the wholq matter was now settled and* all that temained was to 
devise suitable method^ of seed distribution. , This, however, was 
by no means the case, and the present .ppport unity is taken of point- 
■ ing out a very serious pitfall in variety tisals :iarrie(? out at 
experiment stations in India. This applies, in all probabihty, to 
other crops besides wheat and is lilcely to be of general imprest. 
The agricultural conditions at a well-conducted experiment starion 
are sonfewhat different |rom those which obtain among the lysts 
in the surrounding districts. The im^froved cultivation of the 
soil at ah experiment station ^results ih a greater supply of soil 
moisture for the wheat crop than is available in the average rypt’s 
holding. It is likely, therefore, that a variety of wheat grown jpder 
the two sets of conditions will behave*qiiite difEerently. T^g* is 
found to be the case particularly if the maximum poaMblo yield 
is dc^red at (he experiment station. To obtaia this nuudmu^ 
yield, %he variety must bo a late one so as to utilize «to*.jkhe utmort 
th^^availgbie growth period and the ample supply of soil moisture* 
t3^nder experiment station conditions, j.t is eacdly possible, Mth- d|^e 
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■attention to cultivation, ^istnre eonservAti on, and choice of soil 
to gi?ow upwards of ^rty niminds o^ wheat ^o the acre. If, how- 
, ever, jjhese high-yielding varieties arc grown by the cultivators 
quite ^different reftuJfs a/e obtained. With defective preliminary 
cultivation Rnd*insufficient*«soil moisture, these late potentially 
high-yielding wheats do not jreach maturity^ before the onset of t^e 
hot weather hafi begpn to* diminish ^hc moisture in the soil. The 
fesult is»a low yield, often of rather poorly filled grain. The ex- 
periment station results are thus reversed. Our experience at Fusa 
has shown ^hat it is a good rule to avoid all high-yielding varieties 
'mth any tendency to lateness, «nd to confine attention to those sorts 
whiclr rip§n well within the available growth period. Such sorts, 
ti^hen grown tinder cultivators* conditions, have a margin of safety 
with which to meet the accidents of season. Experiment station 
results, therefone, nrnst be used with caution, and considerable judg- 
ment is required in interpreting them« The highest yielding sorts 
are ajjvays apt to prove disappointing and the date of ripening and 
theAppearance of the sample are perhaps nvore significant than the 
weight of the crop. These considerations explain the ;Eailure of 
Muzaffamagar wheat among the cultivatogs in some tracts in the 
United ProMtnees and also that of Punjab Type 9 in the Punjab. 
It is trde tha4? botii these varieties are capable of yielding heavily * 
when the season is very favourable, if the supply of^rrigation water 
is ab^danb and if the moisture-retaimng capacity of the soil is 
alld/hat cmi be desired. Such conditions for the wheat crop are 
the exception rather than the rule. It wiy be found that ft is 

which on t\e avereSje does w£EL, md in years of short mouture 
stands out fromjlhe rest, ahd will bh t^e one to select for general 
seed distribution. 

!phe next subject iftvestigate^ was the enecc oi environment; ^ 
oii.jgrtdn quaility, an 'undeztaldng catried*oyt in riollaboration with 
ISi. lit M. £eake, the results of which have been published.' Briefly 
rtated/iftwas foiud that in all the wheat-growii^; tracts of ^dia, 
t]ie «antj-irrigated tracts of the Punjab 'and the*black 

-r— — ^ 

. I Rm|rd, Lakke a Hooud, Ibm. Jkpl. nf Agf* (Mi SfrlMj; VoiL^ltf, 

Vd. V, No. S, »U. 
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sbiiarof the P^QsUla, the quality of the Pusa wheats was maiu* 
tdun^. In the case of Pusa ^12, the •milling %nd* baking ^ults 
obtsined with the samples from the Indus Valley and the black soil 
areas were better than those given*by th^ Pillifi sample and those 
frpm other, stations on the Gkqgetic jSlluyium. Cabal itrigation 
w|s found to. have no harmful efiect on the graiu^quality, an^in 
the case of Pusa 12 grown at fot^een stations all over India in 1912, 
the best loaves were given by the wheat from L 3 rallpur. jpho loaf* 
produced ffom the Gurdaspur sample in that year is shown in 
Plate I. 

During the progress 6l the environment experiments, a number 
of the Pusa wheats were grown in most of the wheat-growing tracts 
of India by the cultivators themselves. Practically alhthe varieties^ 
tried did well in Bihar, the United Provinces, and in Central India; 
One variety (Pusa 12), however, gave equally ggod results in 
the Punjab, the United Pro^nces, South Bihar, and the Central 
Provinces, and proved itself to be the best wheat for India bs a 
whole, both as regards yield and quality. The results of the t:^{irls 
of Pusa i^in the Punjab in 1914 are referred to b;^ the Director of 
Agriculture as follows : — . 

“,A special leadet is being issued regSjrdiqg Pgsa 12» wliich 
has done well in the Punjab ” (Punjab Agricultural Notes, Pioneer ^ 
June 13th, 1914^. 

In t^e United Provinces the results with Pusa 12 are thus 
summed up by the Director of Agriculture yi “ United 
vincoi Agricultural Notes for Apnl,” in the Pwneer of May JOth 
last * ' 

“ This year a few selected ^Pusa whedts, which liad done well 
at Cawnpore, wer« distributed in different parts of the.Provinces, . 
mainly in Oudh. Crop-cutting experiments were carfi^d,yut to 
deter^ue the^ yield in the cultivators’ fields. The reporj^liiow to * 
ha^ ihqwtlialf one of<these. No. 12, has done uyiformlv well under* 
lii'mse/plimatic eonditions,* equally favourable re^rts being , 
t^omyed^from Benares and j^haranpuj;. One of its most attractive • 
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'• * • 

' futures is that it requitj^^ comparatively Httle iizigation and is 

therefore suited to t^# Well-irrigated ^bracts. , Some of the Co-opera- 

, tive Societies, whose members have gpcovm it with success, are 

azrapgio^ to put ft ^owe on a hurge scale next year.” 

• • 

In Bihai^, j[?usa 12 is being distributed by the Agricultuml 
Department in.thd south of the Frounce,* while in North Bihar a 
large co^gnment of this wheat grown on the i^elsund indigo estate 
was spld ^n April last to the Calcutta mills at a premium of four 
annas a maun4 over local wheat. 

Ih the 'Central Provinces, the Piisa'^ wheats have been tested 
for sqme years in the Eastern Circle both on the Government Farms 
^and also 'by«.the cultivators. Mr. Clouston, the Deputy Director 
of Agriculture, in a letter dated April 7th, 1914, describes the result 
oi these trials as follows : — 

a- 

We have decided now to grow Pusa 12 under the Kamtek 
Tank. We<have given out seed for the last two years and the 
cultivators werowell pleased with the outturns they got from it. It 
is a fairly early wheat and is therefore suitable for areas not com- 
manded by iriigatioii. As an irrigated whbat it jields very well. 

It ,has done w^U at Raipur too ; we intend to distribute all the 
seed we have^vaiiable on the Raipur Farm to wheat -growers in the 
Chhattisgarh Division. 

Distribution of this variety will be taken in band in earnest 
this year. * I wanted to make sure that it was without doubt the 
be^ of those I h^ve rqider trial before bcK>ming it.” 

n ' * 

‘The result of the trials of this wheat by the cultivators in 
mo^ of the wheat-growing tracts of India leaves no doubt that 
this^yariety is eminenlUy suitab]|», for growth practically all over 
Indi^< Pusa 12 has anether advantagenn additton to its yielding 
power And quality, namely, its characteristic appearance in the 
^dd which distinguishes it at once from the country wheats. 
! The'braxdjibss earp are long, with shining red •chaff, aitd .the 
straw 'is quite different in tint jrom'thab of mo^' Indian 
Its appeai^ce ip the field and the large ^ngat&d 
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gram enable tbia variety to be ii^tantly disSnguished. * 10 ' 
any scheme of seed distri1)]ition, which ai^ at le^ladog the 
existing wheats by a new kind, it is a great advantage if Jbhe im- 
proved variety can easily be recognized% in field and iifethe 
iparket. 

The results of the trials of Pusa 12 show that the time has clbmo 

• • • • • 

for the establishment of an iipproved grade ^ white wheat over a 
large area of the wheat-gromng tracts of India.' While the variol& 
existing seed distribution schemes with this wheat %re* being 
developed by the. Agricultural Department, and while {he amount 
of surplus seed of this variety for trade purposes is being multiped, 
another side of the matter must be kept in view. The wheat must 
be brought to the notice of the Home millers in the fbrm of one da 
two experimental slupments so that they may have an opportunil^ 
of glutting first-hand experience of its qualities •and behaviour. 
This is essential if this A^riety is to realize quickly its f uU value on 
the market. As is well knowii, wheats are bought largely on 
appearance and reputation. Indian wheats are knowA to pOteess 
poor quality, so that this reputation lias to be overcome before an 
improved Indian grade aan fetch its proper prioi*.. One oj two ship- 
ments of the new wheat placed onthe,varioy8 markets* and brought 
to the notice of the trade will obviously bc\heM>est^ncans of con- 
vincing all concerned that an improved grade has really been ob- 
tained. By the time these preliminary shipments havd beei^made, 
there should be sufficient Pusa 12 wheat in India for thdshippeA to 
begin to supply the deui|ind. After tliis, the future developmenff of 
the ^ade will depend on the efficient orgamzation of the seed sqpply, 
a matter which «an be left t(/ the various Circle^ officers ih the 
wheat* traTjts. Inf order to obtain the seed for the pr^iminary 
shipments, it has been arranged to concentrate the bqjUr of 
the seed of PiMi 12^rdised on the T>holi and Bowarral^ ge^- 
farms' in Bihar into a single Circle. The Central dlvciletof the 

• _ 

• ' jbi acooant of tho seod tapply of tho PixHa wheats was x»a^ii»hcci iii*the AffrimiHuraf 

Joumai o/tlnduh Vol. p. 242. 1914.^ Seod of Pusa 12 and uf tho other Pusa wheats 
posm for Astribatioa oan be obtained on applioation to Mr. E. C. Danby, Dholi P. O./ 
Bihar^ or Jo the Impwial Eoonomio Botanist, Pasa# Bihar. 
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Uoited Provings has selected Iot tbe WQik and the oo» 
operation ^ Mr. B.' Bunt) the Deputy Diieotoi of Agricidtiue, 
, has Itpen secured. This CStcle has been chosen partly on 
aoc9imt of the «lo(ial development of the Co-operative CWit 
movement aM 'of the ddse working arrangements which ex^st 
berifween the Societies and the .Apicultural Department. Pj 
means of the " Co-Operative Societies, an effort will be made 
to replace the existing wheats as far as possible by the new kind 
and to supply the trade with as much surplus seed’ as can be 
obtained. At'the earliest moment, this will be secured for the 
first shipments to Europe, r In the work of buying in the seed 
and iu placing it on the markets in Europe to the best advantage, 
«the interest and assistance of Messrs. Ka.lli Brothers have been 
secured. Mr. A. E. Humphries has very kindly undertaken to bring 
the matter befere the Home millers and to assist in the establish- 
ment of the new grade in England as ^oomas the first shipment has 
been .collect,^. 
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Majob a. K. WALKBB. F.B.C.V.8., 

Qffg. Ctvi2 Feferuiafv Dtporlmvntf Bm^y, 


Introduction. • 

The material benefits to be derived from co-operation in 
agriculture are fully recognized in those coiintrfes where it has 
been adopted. . It has fieeniound to put fresh life into agriculture, 
and it has been particularly beneficial to the small fjormer., A|pn- 
cultural Co-operative (Societies have been formed her a great variety 
of purposes. They provide credit, buy, sell, and distribute pro- 
duce on favourable teitus, store grain, improsre the br^s of, farm 
stock, and insure property against* various ^kinds df risks. The 
last-hamed branch of usefulness in its ap^catiou%> cattle is the 
subject of this paper. 

In India the loss of his oxen is very disastrousHo th^ small 
agpiculturist. Without draught cattle he cannot tiMhis lanlQ or 
move liis "produce. Periodical famines and pestilences occuf in 
addition to ordinary risk. , The price of cattle has gone up ^nd is 
not unlikely td increase further.* To repair exceptional and un- 
foreseen losses of cattle it may be necessary for the small farmer to 
pledge his credit. A more ^irable sofutiou is advocated* Bjs 
moans of a well-drganiesed system of caCtfb insurance a man caii,^n * 
exchange for a small premium, provide himself with tlie 'necessary 
funds to replace his aniumls. A Cattle Insurance Society worki|)g 
iir conjunotiofi with Is Cattle Breeding Society is an’/tlniost'ideafi 

* A p(^ fMd At the Co-opemUve Confcr^pcc held at Fooiia iu Aagoat* 1914. 

( 9 ) “ 
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r azacaugement t£‘ai may be brought about in due coun^iu favourable 
localities. 

It is proposed to commence by providing an economical system 
of ipsurance against** losses of •cattle by means of co-operation. 
There arb otUei' advantagCb to be derived from a system of this 
kind. Co-operation tends to create a bond of identical interesfs 
among the members of its societies. ^ It teaches the value of mutual 
help and spreads education. A system of mutual insurance of 
cattle 'is bound to cause greater attention to be pmd to the con- 
servation of the lives of valuable animals. Public opinion demands 
that animals insured in a mutual society are pi^operly housed, tended, 
and fed, and that every possible advantage is taken of scientific 
^knowledge inTegard to the prevention and cure of disease. A well- 
prganized and efficient veterinary service is a necessary adjunct 
in any scheme pf cattle insurance, and every society should realize 
the need of obtaining expert as8iBtan9C and advice in the care and 
treatment of its insured stock. 

,< It is proposed to describe shortly what*: has been done in other 
countries in regard to cattle insurance, and then to djscuss the 
means at our disppsal for instituting a^ scheme in the Bombay 
Preindency suitable to its special requirements. 

Cattle Insurance in other Countries. 

In many Western countries the success which has attended 
the formation of Co-operative Cattle Insurance Societies has been 
very remarkable. It is apparent from thq available literature that 
ip. 'most places insurance* was co-operative before it became com- 
mercial, and. that as a rule it t was conceived under Government 
supervision and with State assistance. Insurance has now become 
. very ^general, and iS\.ex^loited largely by Joint Stock Companies 
. winch insure against a gL'eat variety of risks, ^ese organizations 
undot^^dly serve a useful purpose but as they are interested in 
' maldn^ profits and spend conmderablo sums in managing expenses, 
<. which the insured has to pay for, they are not likely to appeal to 
. the small agriculturist in the same way aft co-eperative j^hsurance 
does. Jpint Stock Companies are not usually very keen on live 
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stock insurance, as it entails considw^ble local supervision of a 
special character in-order prevent fraud/ Tlie cohsequence is 
that mutual live>stock insurance flourishes and appears Jikely t</ 
continue to do so. 

Mutual cattle insurance exists in"England, Germany, France, 
Italy, Austria, Norway, Sweden, Denmark,^ liolland, Bel^um, 
and Switzerland., It is mqst developed ^ Hblland, Belgium, 
France and those countries advanced in agriculture. Iistlie smflll 
country of Belgium (11,373 square miles) alone there wercin 1909 
no less than 1,142 cattle insurance societies, comprising 101,709 
members and insuring 294,583 cattle of an average value of lis. 200 
each. In addition there were 170 horse, and numerous goat and 
pig societies. In France in«1910 there were 8,428 Cattle societr^ . 
and 68 re-insurance .societies. In Italy there are a very large nmn* 
ber of societies, and federation is largely resorted Ao. In Glermany * 
there are over 8,400 societiej^, the majority of which are small local’ 
organizations. 

“ There is a consensus of opinion in Gernmny tbat tlus;torm 
of organ^tion is the best . The raemlxSrs can observe and supervise 
the. care given to insu^d animals, and the aqtion taken when any- 
thing ocoiurs, and it is to their interest to^tlo so. They are also in 
a position, without incurring any appreciable* expense, to* estimate 
correctly the ^lue of the animals lioth upon insurance and in case 
of loss. Its drawback consists in the fact that the risk is covered 
by too small a number of animals and in a too restricted area. 
Should numerous loss^ occur more or less simultaneously local 
associations may not be able to meet their obligations. It is*oen- 
sidered advisable therefore for local societies to establish schemes 
of r€-inaurance, • either by combining among themselves or by 
arrangements with large insiy;ance undertakings or wi^i tht; 
State.” — (Cahilb.) 

In some countries cattle insurance is Mtate-aided'anttti^ some 
it is compulsory. In others the State organizes insurance^ estab* 
lishihg institutions or federations (central societies) formed %i ^ 
local ^utual sooietieiP which adopt the iiiodcl articles approved 
*by the^nstitution to which they aje attached. A pro^rtion of. 
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'the- premiipas rdeeived by the local roeieties is paid the coifial 
societyrwhi&h bears the same propoi^lion of the indemnities. In 
'^this way a wide tract of country is covered and the risks difiused. 

‘ ^ few years (^o'che/Frussinn Saxony Chamber introduced a 
system of re4i^'^nce for the local associations in the Frovincer 
A number of these associations were formed into a union, and aU 

f ^ c 

with excess of receipts over expenditure had tp pay the balance , 
td the union for the purpose of covering the losses of those associa- 
tions in contrary case. 

Fremiuui rates (tarifis) have to be fixed in accordance with the 
risks involved and the experience gained. In some cases com- 
pensation is not paid for animals lost from epidemic disease and in 
, others certain diseases are excluded^ The average mortality in 
llelgium in 1909 was 3*36 per cent., and the average rate of pre- 
^ miiim was 2 per cent, of the value. In that country epidemic 
'disease is well under control and famine is unknown. In Burma, 
where ^here a^re soine 50 societies, said to be doing well, a premium 
of '3iper cent, for plough cattle has been recommended, which is 
to be increased to at least 6 per cent, if rinderpest is iAcliided. In 
Bohemia the rate of premium is fixed every five years, based on the 
results, obtained. 

In most rountdes'very young stock and old cattle aroi not 
accepted, and no indemnity is paid on insured an^pials that have 
^ed frpm the results of war, riot, rebellion, theft or loss by stray- 
ing,* fire, lightning, and flood. In Bohemia in the case of livestock 
insured for the first time the insurance only ^comes into fovee 15 days 
afiw valuation. This is a"kind of quarantine to guard against 
diseasb in the incubative stage and appears to be very soimd. 
Everywl^ere fraud on the part of the insuring member invalidates 
the insurance, and no cofiipensation^is paid if the death be clearly 
duetto neglect. 

lUtinEoet* cases all eligible healthy cattle of a member have to 
W ii^ed and not merely a selection. This is to p^ vent fraud. 
;^e]^y beastt are ejccludQd. To ensure that*the owner will'^epd 
animal properly and not let it die<w as to obtain the i^ii^ance , 
^mc^ey, sfieieties never pay the whole 
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varying from ^ to 70 per cent. Mo^, societies fix a inaximtzm 
value for which an ammal n^y be insured.^ ^he wner states the 
value and this valuation is checked by the experts or coniinittoc, 
whose valuation holds good. 

• Valuations are checked every six nSonths in sohie •societies and 
alltered if necessary b^ore^ the half-yearly premiums are paid. 
In mutual insuranop imcieties the offidals ^ve^theif services gratui- 
tously but the Secretary may be paid a small sum. Plvery membeV 
joins for a* year. After receiving any indemnity he must continue 
his membership for 3 years. In all cases a reserve fu^d is accu- 
mulated out of the balance left over after paying indemnities. When 
there is a reserve fund an entrance fee is usually charged #0 new 
members. Societies are always limited and therefore dot responnbta 
beyond their resources. If funds do not suffice a proportionate 
reduction in the indemnities is made all round, n 

In a few societies therc.is no common fund, but the owner of 
uninsured animal is compensated when death occurs jby levying a 
subscription on all the ipembers to make up the value. This syttem 
is not fa-^ourably regarded by authorities on the Aibject of mutual 
insurance. 

It is apparent that & system o( cattle insurance by mutual 
co-operation in small localities is a most*beneficid undertaking 
and not difficult of application, provided that the tarifiTs can be 
approximated to the liabilities. That desideratum has been suc- 
cessfully accomplished in Europe, and it remains to achieve the 
same idsult in India if |>ossible. 

Tdi! A,fbijoation of Cattub Insubance to Indian 
Conditions. 

(^ganised co-operation in,d[ndia dates' from 1904, when the‘ 
Government of Iflidia jpaSsed Act X of flhat year “ to encourage* 
thrift, self-help, and co-operation among agriculturist!, *attisans,. 
and persons q|E limited means, and for that purpose to ptovide far 
the oonstitnribn andr control of Co-operative> CrediU Societies.** 
^8 only deUt vtith the problem of credit, but the success* 
that ws# attained opened up fuithea possibilities. 
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In 1912 a nhw Act (H 9 £ 1912) called the Co-opei»tive Soci^ies 
Act, which Vas more* cremprehensive its application, came into 
'existence. The new Act applies not only to Credit Societies but 
also ^o' Co-operative* ^Issociatiofts organized for purposes of dis- 
tribution,' proUdction, insurance, etc. Such Associations are ref 
qnii6d to be based on co-operative pr^ciples. It is not intended 
that they shouldHiecopic close corporations for the benefit of a few 
iddividuids. The new Act recognizes the existence of central 
societies for the express purpose of benefiting other societies of co- 
operative charflcter. Simplicity and elasticity in rules passed 
upder the Act are aimed at. ‘It is recognized that it is essential 
to start cj^utiously and to progress gradually. Failures discour- 
age, and inste'ad of teaching the people to help themselves have the 
^contrary effect. 

It may be wonpeded that mutual cattle insurance on sound 
lines is very dedrable in India, and it is now necessary to study 
the^ means of, applying it successfully. 

The construction of any scheme of life ixsurance requires for its 
foundation as correct an estimation of the death-rate as it Is possible 
to n^ke. ,The cliancos of saving life by pinctioAble methods have 
to be calculated at the same time. In India the absence of accurate 
and complete <';Stafi6tic3'' in regard to the mortality of cattle Ncom- 
pUcates the situation. Epidemic disease is compion and is so 
irregular in its incidence and in its effects that, even when statistical 
information's available, the prospect of an exceptionally unfavour- 
able outbreak has to be considered and if possible provMed for. 

• 'Relief in the shape of advice and treatment is the duty of^ the 
Veterihary Department. Its scope i& somewhat limited at present, 
owing tq its numerical inadequacy and the unwillingness dl the 
•more ignorant to take advantage of ^<s assi stance. Modem methods 
qf^ controBing and preventing the spread d£ (jhseafie are not always 
populat^c te'they frequently entail individual inconvenience. There 
^is^hope fox the future, however. It is the expressed poUcy of Gov- 
^ j&niment to^ jffovide more veterinary assistance i^radually,* and 
th^ are distinct signs that the people thi^iselves. are ini^ned ,to 
;^e^iae'<thei work of the |)ep^ment. As alre^y Bt|lt>ed t}^ 
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ediicalive value jc^ co-opeTation is a grea^ factor in lefilightemnen^ 
The Department has at its disposal the me^juf of providing^ehef 
in many cases. In the absence of effective legislation the public 
spirit of individuals is looked for to cnable^thefii^ to be carried out. 
l^en the funds of a community or society are likelyito affefttcdj 
it ts expected that wholesome pressnre wiU be broi)gCt to bear ^ 
individual membersawho, from^ prejudice or indifference, arc not 
inclined to take advantage of measures for the public go<2^. • 

It is obvious that if cfddemic disease is to be include in the 
risks undertaken by insurance societies in India, the taiifb will 
usually have to be rather *high as compared with countnes where 
it is not so serious, and where in many oases compensation is ^ven* 
by the State. In Burma, as already stated, rinderpests is* excluded* 
as a rule. If it is included a high tariff is required. 

Although many authorities are very adverse Jko inordinate 
risks being taken in any Sbheipe of cattle insurance, the writer con- 
siders that it would be a mistake to exclude epidemic diseasd in 
India except in particular instances which will be men^ened iatef. 
Unless thc/isk of epidemic disease is included the benefits of insur- 
ance would be greatly giinimized. Sueh a jyovision will be of 
real help to the people, and if successful popularize it» ^catly.* 
There are other difficulties in the way of bxclu^pn alto. If 
one or more dise^s are excluded differences of opinion in diagnosis 
are bound to occur, which would probably lead to qpnsiderable 
friction. Even professional men are capable of making mistakies 
in diagnosis^ and this factor might easily lead to difficulties. 
India^ome outbreaks of epidemic disease are*ver]fmildin charactej 
and simulate death from natural causes or ordinary non-infe«kive 
disease.* 

A short account of a few n^in featufes connected with the 
priiunpal cattle diseases a» they 'affect insvance may be use^L 
The principal ejadeinic diseases to which cattle are, liable lif 
India are rinderpest, haemorrhagic septicaemia^ anthra:^ ^lack- 
quavtef, and foot an^ mouth disease. 

^Bindeipest is a disease which may cause extensive mprtality, 
and as a Jule attacks all the cattle in the locality th^t are^eiot in^o 
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Uiune. In the ]plaius abot^ 50{)er cent: of those att jacked die, SndiD 
the hyisthe moKtality^ oft^as much as 90 per cent. For that reason 
it would be unsafe to bring cattle ill hilly tracts into any scheme of 
•insurance at presep^. ^uch are not very valuable animals as a 
rule.' Idling animals diennore frequently than old ones, and ^he 
niprtality rate cian therefore be lowered if they are excluded. !^e- 
ventive inoculation can be^ performed in thii^ disease. With the 
'usual i^ethod adopted protection for a short time only is given. 
Early information to the Veterinary Department and the accept- 
ance of its remedial measures will result in the death-rate in this 
disease being ^eatly reduced. 

Haemorrhagic Septicaemia is a very serious disease in some 
, -localities. It attacks buffaloes mainly. For that reason it is 
^doubtful if- these animals ought to be invariably accepted. This 
disease is periodical in many places and the mortality of animals 
attacked is usually about 90 per cent. Xt does not go through a 
herd Uke rinderpest, however, and draught bullocks do not appear 
to Jje very susceptible. A good deal can^,be done to prevent its 
occurrence by attention tO sanitation and the provision^of a clean 
water-supply. Preventive inoculation ca^ be practised, but the 
peculiar ^ture of the disease in respect to its occurrence rather 
depreciates f^^e practicability of the method. 

Anthrax occurs in some districts, principally ^in the Carnatic. 
It is sometimes confused with the last-named disease. It is not 
usually sefsn in buffaloes. In other respects the remarks under 
hsffmorrhagic septicsemia regarding mortality and prevention apply. 

„ ' Black-quarter* maihly affects young animals up to four years 
of agd. The areas in which it opcuis can i&ually be specified. The 
risk of adult animals becoming diseased may be accepted, except 
in n^oriously bad places. Vaccination against this disease is 
frequently practised. 

* Fpot/md llouth DiseMe causes mo^ inconvenience than 

‘ due to external and intenml panudtes naay be r^arded 
epidemic diseases also. Exceptional mottafity . from thefti is noe 
la adultf^ cattle. Errors of ^et^ poirotinf^ ^ suiil 
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like *are fail risks, provided no excessive carei^ksiiess can J^e 
proved. 

The risk of falnine must be taken. "In such an event 
Government assistance and private ch^tji might be iiivoked 
jurtifiably. 

In view of the above it is obvious that the fixa^idn of an equit- 
able tarifE is a problem ihvol^ng somctiifficulty. t>ocal conditions 
must be carefully considered. * A great deal %iust depend on tha 
inteUigence and foresight of the organizers. It is obrious that 
it would be extremely short-sighted to start a socie|iyiu a locality 
subjected to periodical Gft>idemics of, a serious natiire*. * It ts not 
usual to find a good class of cattle in such places. It does no^soenf 
worth while to start a society, unless the cattle are fairly valuably 
The inclusion or otherwise of buffaloes is a matter for serious con- 
sideration in a locality where haemorrhagic septicaemia occurs 
periodically. • * 

It is recommended that except in special cases the risk from 
epidemic disease be undertaken. Should unforeseen of ^xceptipnal 
mortality occur in the etirly days of a*society i^ would be very 
unfortunate, and liquidation might result. In that case a 'pro-rata 
distribution of funds would have to be made, and so^lcftig as*this 
was dqne fairly no great harm would Have b^n<^one.^ The remain- 
ing cattle would probably have attained a high degree of immunity, 
rendering them nisusceptible to that particular. disease ^at any rate. 
If confidence could be restored the society could be starteiT ag^n 
with that i^uch in its favour. Every society that could tide over 
the first few years successfully without a serious epidemic to depl^c 
its r Jkourtes wopld be able to J)uild-up a reserve fund and i^oufd 
then he ill a stroqg position. 

It is suggested in the model By-laws which are appendeQ to this 
paper that a tariff pf 5 percent, din the va]u| of each animal be iSvied. 
This premium is inteiflied to cover risks from efddemic, disease, 
subject to certain conditions mentioned in the By-laws.* Qfis for 
members of sb^^eties to decide, after mature consideratibn in the 
light of* their ex;^|jerieiipe of, the local conditions, if *the rate is 
suitable. ' 
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, It is considered advisable to limit insurtmee ito Certain ofiusses 
of cattle until f u^thec ^i^mbnce has been gained. In India draa ght 
cattle receive most' care and atten&on and*they are most easity 
' identified. 

ibniaattpro <and very eld. animals should be excluded. 
suitable limitkt^on of age, to commence vnth at any rate, is fr^ 
four to twelve .years. 

», Th^ simplest way to age an animal of four years old is by its 
teeth, r I]) India the permanent lateral incisor teeth are generally 
out at about 3^ years old and are in wear at 4 years, t.e., at .4 years 
old the aihinal has 6 permanent incisor* teeth and 2 milk-teeth. 
It is pot possible to tell the age by the teeth with accuracy after 
g years old, 'but a rough estimate, may be made. When there 
is any doubt about an animal being under or over 12 years it would 
Ibe wise to exclude. 

Some safeguard against the possibility of an indemnity having 
to bid paid for an animal that had the seeds of disease in it at the 
time "of examination and valuation is necessary. The model By- 

' f ^ 

laws provide foitthis (By-law 3). They also provide for the exclu- 
fflon d certain risks which no society or company ever undertakes 
except under special terms (By-law 4). ^he owner of an animal 
must adopt necessary* propliykctic and remedial measures and 
li^timate pressure should be brought to bear on him if he is 
obstructive.^ To guard against dishonest practices a proportion of 
thQ value 9 f an animal should be paid only and a maximum sum 
fi:^. In course of time it might be possible to, rdax the 
stxingenoy of somd- of the conditions. 

]^o society should be started unl^ at least (00 cattle s&re to 
be insured, and there should be at least ten .members. .Large 
sodetid with many members are not indicated, however. It is 
' necesdiy to keep down^l),e expeniws of, adminid>zation, and it is 
vei^ important that ;all insured aninuds slfeuld be und^ the ^ 
' of the'«o(nety to avoid fraud. The scope of a society should be 
.fnstncte^ to the village arm therefore. 

*. 3!he ya&iiation conunittee has mos^ impgrttm^ duties to perform. 
^l^ineqibeES must ^ve their s^rvioea gi^tpito^^ l^p dolrn 
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esqrauses, Wli^ a society is coiiimed one vill&fe the work is 

not onerous. The secretary u^y be paid a iittle as he has t^ keep 
the books of the society. The success or faifiu^ of s society will 
depend to a great extent on the cffidei^y valuation and 

nofnagiiig committees. When a death dbcurs one ot more tnemWs 
of^he valuation committee naust see the carcass ancUgive the nesos- 
saty certificate. TJiie managi^ committee have te supervise the 
decisions of the committee of experts and verify them whgn there* 
is any doubt on either side. They have also to make any sanitary 
regulations that are necessary, and see that all insured cattle are 
properly looked after, if feasible, naw purchases shored bo*segre- 
^ted for ten days before they are allowed to mix with the village* 
herd to avoid the risk of e^ndemio disease. Itinerant eaitle dealen 
should be obliged to keep their cattle away from villages. Theii 
herds are frequently infected with disease and respon^ble for spread- 
ing it. Indemnities should be paid as soon as possible, but in the 
case of epidemic disease a little delay is advisable for two reaftms. 
one being that in serioug ejademics a pro-rata distribution of luqde 
niay be qecessary, and the other, that It is betteSr to put ofi the 
replacement of animals ^or some time when, a village has been 
infected with epidemic disease. 

. Accounts must be kept methodically. Convenient fortns will, 
no doubt, be pr^cribed by the Registrar to suit the By-laws which 
may finally be settled. 


COKOLITSIOK. 

R is hoped that mutual cattle insurahee Societies will soop 
be started in the Bombay lAresideiysy. 

The model By-laws which form an appendix so this paper 
have been drafted in collaboration ^th Mr.*Ewbank, the R^strar 
of Co-operative Societies, ^and the BurmEWBukeme has been &eely 
adopted. 

- Any group of cattle owners desiring to forip a socie^tshould 
fits^ censult t& Regii^rar or Local Honorai^ Orgapjizcr, who ,witt 
viat the village. * An informal meeting of persons owning altogether 
zibt* less^han 100 cattle should be cdled, and after malyg such 
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ajteratioiis in Sfhfi model Bjr-laws as are necessaiy tp suit locaT con- 
ditibn§, at* least. 12 f>f ^hem* should agn two copies of the proposed 
By-laws and submit'tliem to the B>egistrar in the form piescribed 
by Goveniment. Socie^es should not be started unless thore is a 
vetmnary dispensary in charge of a veterinary assistant in the 
nejLg^bourhood,^*.e., in the Taluka or within ten miles. 

Eventually*' Central Societies wilf be ‘fom^, no doubt. Not 
less thi^ twenty societies should be federated for this purpose. 
It would ^be advisable in this case to cover a large area, or, better 
still, for a proportion of societies in several detached districts to 
combine. ‘In this way the ^mancial rislc attending a serious out- 
break^of disease or famine in any one district would be minimized. 
The success of mutual cattle insur^ce in India must obviously 
be somewhat problematical for the present, as it will depend so 
much on the foj^une attending the early history of societies. Care 
in fixing the tariff and caution in seleoting areas arc strongly 
indicated. Every advantage should be taken of modem methods 
of' preventing and curing disease, and great attention should be paid 
to the hygienic^; conditions under which insured unimak are kept. 
The formation of Central Societies should eventually make for 
secifiity. 'It is expected that progress will be slow at first, and in- 
deed that is desirable. < The experience gained by the older societies 
will be very valuable to the younger ones. 

The smiall agriculturist has a lot to gain and very little to lose 
from a well-organized system of cattle insmrance. Something \rill 
have been achieved if this paper clears the way by bringing about 
constructive critievsm and the writer will feel that he has been 

A- 

amp^ rewarded. 
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Appendix. 

Model Bx-laws for a Co-operative *(4Attce Insurance 

Society. 

1. The society shall be called The* 

C^le Insurance Oo-opei‘ativc Society, limited.. *&s registraed 
address shall be. . , 

2. The object of the society is to providb for its members an 
indemnity in case of the loss of draught cattle by death from 
disease or accident. 

Scope and Conditions op Insurance. 

.3. The society will accept for insurance healthy bullocks and 
male or female buffaloes between the ages of 4 and 1 2 years. Any 
animal may be admitted that bas six permanent incisor teeth. 

In the case of animals inured for the first time the insurance 
will not come into force until 10 days aftei* valuation and regis- 
tration. 

4. The society will pay indemnities fbr the deajihof all animals 
except those dying fropi the following causes; — 

(a) War, riot, and' rebellion. 

*(6) Theft or loss by stra 3 nng. 

(c) Jouri^y by railway. 

(d) Act of a third party who is legally liable to pi^ compensa- 

tion to owner. 

i 

(S) Gontagious dmease, where the member has failed to 
carry out any prophylactic *or Curative measures 
advised by the •Vetprinary Department, provided 
that 'they have been accepted by*the committee 
and communicated^to the owner by it in writing. 

6. The indemnity payable shall he«two-thirds of the Value 
of the animal as fixed at the last annual valuation, subjeot to the * 
provision that it shall in no case exceed Rs. 100. 

• 6? The owner is .bound to inform the committee of all cases 
of illness as quickly as possible, and to carry out its suggestions for’ 
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7. B tne cfommitte^ tMnk veterinary asristanee necessary 
they^may call in tlie i^etenniury as^stant. ff they are required by 
the Superintendent, Civil Veterinary Department, to pay the 

•expenses of wtheip6it, /the aHnourit shall be borne equally by 
the eddfety And the menlber. 

Membebship. 

« * 

8. r Membership of the society shall be confined to residents 
in the village. 

0. ^1 respectable persons, above righteen years of age, who 
own plough cattle in the vHlage are eligible for admission. The 
'application for membership must be signed by the member and 
, vipproved by a majority of the committee. An entrance fee of Be. 1 
must be paid. 

10. A member must continue to belong to a society at least 
for two years after he receives any .indemnity from it, provided 
that he continues to own cattle in the village. 

“ t 11. A member may resign his membarship, with the approval 
of the committee, after three months’ notice, provided that he has 
first discharged all his lialnlities to the Sodety. 

’ 12. member nmy bp expelled by the committee subject 
to appSal to^the next general meeting for ill-treatment of 'cattle, 
fraud, or deceit, or breaking rules, or refusing carry out the 
sanita^ orders of the committee. 

( 13. Qn the withdrawal or espulsipn of a member any policy 
hald by him is immediately rendered vpid. 

VaiiUahoA. 

14. An owner wishing to insure any of his cattle shall declare 
the age, value, and description of the beast ; deedt in this declara- 
tion, if it misleads the evaluation conuaittee, will invalidate the 

• .» ‘ . « 
insurance., * 

15i „The value of each beast accepted for insurance shall be 
»fi5Eed annually, by the Valuation Committee •[appointed undfir By- 
,law 84 (&)}/ The age shall be fixed omadnussioneand shall be siibse- 
queiitily ;iBidispotable. 
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16. All instiled cattle shall be biQanded withftbe sodetyis: 
mark on the ri^t fore foot ai^ tkeir descxi|id6n registered. , 

17. Animals in bad condition or of more than 12 years of age 
diall be refused admissibn, or, if already instfr^d, re-insurance at* 
the end of the year, provided that if any bnimal rejected ufidehlhis 
ruts dies tdthin one month jof the date of rejection, the ott^er 
shall receive three-fpurths of the indmnity that vsould have been 
payable immediately before the rejection. 

18. Animalfl bought to replace animals sold can be suj)stituted, 
provided theb value is practically the same. 

19. No refund of premium is allowed if the animafinscfred is 
sold by the owner. The poHcy will continue in force provided that* 
the animal is not removed from the village. ' 

20. The valuation committee shall not value their own cattle. 
This shall be done by the managing committee. 

‘Funds. 

21. The annual p^^iemium shall be 6 per cent, of the valhe of 
animals as annually determined by the 'Valuation <^mmittee. The 
premium shall be pay^le in advance in two half-yearly instal- 
ments, on April 1st and October 1st. 

22. If any premium is overdue by more thm) 30 the policy 

lapses and the member can get no indemnity. 

23. If a member wishes to move any insured be^st for more 
than 7 days not less than 10 miles beyond the limits of. . .^. . . 

he is bdund to inform tjie managing committee and to pay such 
enhajiced premium (if any) as it may fix.” 

The funds of the 'society, shall be 

*(1) *The genial fund, i.e., the amoimt paid on account ot 
premia during the jnrevious And current year. 

(2) The reserve fund which shall qpnsist of : — 

(a) Tines. 

(&) Entrance fees and donations. 

(c) Net balance for the year before last i;iBmainingjDyet, 

after paying all dues. 

(d) Interest on any sum inverted. 
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25. At k&8t.lialf of tjlie reserve fund shall be deposited on one 
month’s notice«in th#) Bombay Central Co-operative Bank. The 
remaining funds shall be kept in the Post Office Savings Bank. 

26. The leseiy^ f u;id oambe used for paying indemnities only 
vdt’h' the amnroval of the RegistraT after the general fund has been 
e^dutusted. 

27. The liability ot members is strictly limited to the amount 
•of prenjiums payable by them under By-law 21. 

Indehnitibs. 

28. The owner of a beM> which has died must inform the 
'secreliary of the society of the fact of death within 24 hours. He 
must produce the carcass before* a member of the valuation 
committee within 48 hours of death, and must answer truly all 
questions put ^o him. 

29. The indemnity will be payable at the next quarterly 
meeting of the managing committee after death has been certified 
by itfie valuation committee, provided tha^; the claim is admitted. 

30. The n^ember may dispose of the skin and carcass. 

31. If the funds of the society (both Reserve fund and general 
fund) are ^exhausted, indemiuties for all deaths during the quarter 
must be proportionately reduced. 

The General Meeung. 

32. At the commencement of each year (April 1st) a general 
meeting sliall be held.. Its duties shall be : — 

(a) To eleoi; a managing committee of seven members. 

(b) To elect a valuation qommittee of three expert Members. 

(c) To feedve the balance sheets of the previous year' as pre- 

pared by the managing committee, and to pass them. 

(d) To consider t«ho audit 'note . and any communication 

reedved from the Registrar or any suggestions made 
by members. 

(e) To Jhear and to dispose of appeals. 

(/) To appoint a secretary and tu fix his pay and bonus 
(if any)< 
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Thx Managing ComgrTxs. 

33. The Manag ing Committee o! sevefl ;nentbers, *of whicl 
three are a quorum, shall perform the followii^ duties : — 

(а) To hear and decide appeals fryi]} de(^ions of thp v^lua 

tion committee. 

( б ) To elect its own chairman,' whose services shall be ghi- 

tuitous? 

(c) To supervise the treatment of the animals insiuf.d. 

(d) To make sanitary rules which shall be bindii^ on the 

members and to i^nc members sums not* exceeding 
Re. 1 for infringements.* 

(e) To check the accounts, and to see .that no^ defauHs in 

the payment of premia arc allowed. 

(/) To authorize the secretary to pay indemnities after* 
considering ^claims. 

( 9 ) Generally to carry On the business of the society. 

34. The managing committee shall meet at least once a q uarter. 

Disputes. 

35. Disputes between the society and a member sh^lMbe settled 
by arbitration, the arbitrator being dppoiit|;ed*by the Auditor of 
Co-operative Societies in charge of the society. Th^ decision of 
the arbitrator shall be final and not reiuovable in any Court of 

Law. 


liignatures. 



S9MB OBSERVATIONS ON UPPER BURMA PAD^Y 
(QROWN UNDER ^RRIGA^ION). 

t* • 

BY 

B. THOMPSTONE. B.8c., 

Deputy Direetor of Agt4c:uUure^ Northern Circle^ Burma, 


InbrodAMsiory. 

I ■ 

It is now .six yeais since classification of, and experiments on, 
Upper Burma paddies were commen(;ed On the Mandalay Esqieri- 
meabal Station ; and it is over four years since improvement, chiefly 
by selection) of some of these paddies waft begun. 

A rough botanical classification was issued in the, form of a 
Bulletin in 1911 aftpr which classification^ work was discontinued 
for 'a time.* But later it was deemed by the Provincial Agricul- 
tural Gbnfer^ce, ^at the instigation of the Agricultural Chemist,’ 
to be of considerable importance, and in consequence the work was 
resumed on, slightly difierent Hnes. An economic classification of 
all .the principal varieties is in progress, and the Assistant Botanist 
hsf made such headway that it is hoped t^at in a shortttinte it will 
bp ^brought to a ** satisfactory conclusion. This classification is- 
based on those important agricultural and botanical characters 
which underlie ^the problems of rice improvement and of increase 
in yidd'; and at the present time 4 ^^7 particular type of paddy is 
required, for improvement; selection, or«n^ other purpose, it can 
bb obtain^ by reference to the standard collection, the name of 
the vanety', and thp locality from which it was originally collected. 

M account of the experiments and also .an ablneviated btate- 
naenl* a£ soxfie of the select^n work may be* found in the ll^dalay 
fmm Reports. 

\ U ) 
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iDoxing the.coiiXBe of this olasEdfioation, e^qSeriattniiEJ and in^- 
ptovement work, many difficulties and pibblems u]|et with — : 
<^iffi «nltifta which, at tlmt time,\ad not been overcome by any* work 
published by any of the d^oulto^l Departzaents in India.* Con- 
sequently in the, absence of an Agricultnial Bdtanis^ an .attempt 
w^ Tnfttlft to solve some of them for ourselves as far as* compatible 
with the work on Jiand. Tfie observations set forth below htfve 
therefore been the results of work which, ffiiough of secondary 
importance, was none the less essential to progress. Thoh^h the 
writer does not lay claim to finality in his conclusions, thS observa- 
tions have been carefully made and ^some of them have already 
proved to be extremely helpful in carrying out the prinmpal tasks 
now engaging attention. 

Besults such as those oMained by the Economic Botanist, 
Bengal, ‘ have gone far to solve some of the problems. Yet ijf 
is hoped it will not be superfluous to include in this note 
observations obtained in a* diflerent way and almost entjfely 
before this publication appeared. Those figures which may ^ 
on the same lines as any which have been already publi^ed will at 
least stren^hen the conclusions arrived at. * 

Some of the principal problems of paddy cultivatipikin Bipma 
have been set forth by the Deputy Dlrcctoi; of.AgricuItur({f South- 
ern Circle, Burma,* and they are to all intents and^urposes the 
same for Upper as for Lower Burma — except that owing to diflerent 
conditions some of them are probably even more accen'fuated in the 
former areq. There is, therefore, little need to detaif them Here 
or to call attention to t£e many difficulties* whieh beset the pe^n 
who atteftipts to solve these problems. It must, however, he re- 
membered that the conditions under which paddy ii^grown in fjpper 
and lower Burma differ. In the former* the conditions *610 dry 
and irrigation is jn mosf; plac^ resort^ to, whilst in the Matter * 


1 HeotOTi G. P. ** Notes cm Pollination and Cross-fartilizatioa in the oonynon Rioirit 
Gfifsa sattwbJLinn.*’ Mem, Dej4, of Agri, »» India^ Bei! Beriee, VdC Vl» No# 
June* 1918. * 

' mR |nal , A. ** SSme JhAilems df Bioe Improtement in Burma.'* Agri, Jimmd eif 
UAkk VoL Jm, Pfc IV, Ootoberi 1913. 
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countiy tWjiXaiDiall is very heavy-Hsufficient for the cid{Hs, and 
the atmosphere during the growing season ahnost always very fall 
of moisture. Whether this will inake a difference in the general 
behaviour of the plant remains to be seen. It certainly makes a 
diSesenpe in, the variety most suitable ; for in Upper Burma those 
varieties which generally succeed best in the irrigated areas *are 
seldom the most successfid in an ehtirely rain-fed tract and vice 
versd. The soil also, 'apart from the i^ater-supply , not only determines 
the Vjanety but, according to the cultivator, the time and method 
of plantmg. 

There are four practical^ distinct crops of paddy, divided and 
named according to the season of growth, viz . : — 

i. Kmfkym (sometimes called Kmksaw or KauMat) or 
early paddy sown about the month of June, i.e., very early in 
‘the rains, and harvested in October. This is often called autumn 
nee. 

, II. Kmhgyi sown July to September and harvested from 
early De^mber to end of January. This, sometimes called 
“Winter rice,” is the main or principal crop, occupying about 
ninety-five per cent, (more than nine and a half million acres) of 
the, total tarea under paddy in Burma and forming the principal, 
almost ^the only, source of export paddy and rice. 

It is on^his crop grown under irrigation that the observations 
herein recorded have for the most part been made. 

IH. ikayin paddy is sown in December and January and 
reaped in Iday and June. ^ • 

\ IV. Kaukti ipaddy is sown (usually broadcast) about the 
ehd of March or during April and .reaped in June or July. * The 
KmUi crop iss>f least importance. 

These two crops, S^ym and Kaukti, are almost always of the 
“ Kdukkyan ” or non-^utinous ‘varietips of ripe. They are the 
' pciucipal c];pps grown round the edges bf Ins or lakes and 
, other Ipiacbs where they are planted, or quite commonly sown broad- 
fiuat, in fields as the* water recedes or dries up during tjjfe hot weather. 
Thv ’Maym crop is of considerable impo^taneq covering an area 
'of nearl;^ 90,000 acres. 
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Mbny vaiieties of paddy are capable of growjog quite well^ 
either as Kmhym or as Kaukgyi ; but.o^ very few are, found to 
succeed both as a Kau%gyi a,uf as a Maym paddy. 

In the first two classes, KauhymjxaA Kauhyyi, arc to be found , 
both glutinous {KmWmym) and non-glutinous \Kau\Jtya'iiiii nocs, 
with grades of semi-glutinous rices between. The^ non-glutinous 
varieties are, however, by fa^ the moift important .as well as the 
most numerous ; and it is withVarieties of noif-glutinous Kauhgyi^ 
that almost all this work has so far been carried out. 


The Improvement of* the Race. 

The work of plant improvement being carried on at tile present; 
time is largely based on the now almost universally accepted prin- 
ciple that in the ordinaiy field of any farm crop there exists an* 
indefinite number of “ elementary species ” which, when isolated 
and grown separately, are found to breed true so long as they*arc 
kept free from external contamination. Practically ^yery Culti- 
vator’s field of paddy in Upper Burma ooutains a •mixture of two 
or more varieties (and jjenerally also many hybrids) which can 
readily be observed and selected. There is no*need ti^ grow them 
separately to show that they are of deferent, varieties. But if one 
of these varieties, consisting of individuals of similar external 
appearance, be ^wn it can by a little experiment and some tedious 
work be proved that, like Johannsen’s beans, the vanety IB com- 
posed of a jiumber of elementary species or strains, and that by 
selecting the best ‘ ‘ pure line ’ ’ an improvemeiit in the race (^n 
quite* readily be effected. 

The oharacters of plants dealt vdth are concerned chiefly 
with yield and the laws governing yield — these, owing to the con- 
dition of the rice Jurade a^d th^ conseqg^t indifference of rSillers ' 
towards quality, bein^ of primary importance. So Jong as the * 
miller obtains fairly clean sample of bold grain of regular ^2e and . 
sl^peafree froV admixtures of awned and red grains he is quita 
satisfied and is ui^jvilling to pay for any improvements in quality.' 
Intact ^od .and bad paddy frequently obtain the sam^ market' 
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xattf, 09 fy ^&ze]ic6 being that due to * * poundage 
allowance made 'aoooidingtatbe weight per basket. Hence there is 
little wonder that the cultivator has an eye^ to crop outturns only. 

. The Question of qus>lit^ has, Ijherefore, received scant consideration 
here} and the improvement in yield of those strains conforming 
to_ the trader requirements given above has been the writer's chief 
aun. , 

Of the observations made the 'following three are most easily 
reduqei^ to the form of frequency curves and will serve to show that 
even where varieties are not mixed plants vary considerably and 
are eusceptible of improvement by selection. They also throw 
some light on the inheritance of yielding power in some strains of 
paddy. • , 

1. The mimber of grains per plant . — ^Two of the purest culti* 
‘vator’s varieties of paddy obtainable were taken for selection pur- 
poses and the seed {previously hand-ro|[ected) was sown in the 
ordinary way. The plants were transplanted singly at one foot 
apart each way and the number of seeds produced b; many of the 
plants was cotmted. Ip, the case of KcHagyi paddy, diagram 
I. represents the result of 2,720 countings. In diagram 11. the 
rCsqlt of counting the seed produced by 840 plants of Ngasevnr 
gyi is depicted. 
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GniQB per plant 

Diagram Ih^^gatHngyi paddy). 


The curves are somewhat flat owing to the small number of ' 
countings made and to the narrowness of the groups. By malring 
groups of ^ instead of lOO’ seeds the curves become very much 
steeper. They, however, serve their purpose in sho^rjng 
the ‘ ‘ mode ’ ’ or highest frequency of each of the*varieties lies — 
that of K<dagyi at 1,300-1 ,400 grains per plant and that of Ngasemgyi 
at 1,100-1,200 grains per plant — and also in showing t^e* range* of 
variation. Ordinary Kdagyi paddy produ<!gs from 900 to 2,500 
seeds per plant and ordinary Ngasein from 700 to 2,000* )eeds. The 
mode indicates tlfe prevaiUng type of grain and is of great import- 
ance especially to the breeder who wants to produce i^ain Bhving 
any particular characteristics or to the man who is endeavo uring 
to fix a type.” Such Weders will selects with reference to t^e 
prevailing type, but what w^aip most intereirted in, as breed^ ot 
high-yielding paddy, is not the mode or the range df variation, but 
the average production of the whole population of plants, that is 
the **mem** (mig:kedM)pr arftlhmetic^^verage. It can be^seeit > 
approximately where tliis lies by looking at the diagrayia. la 
diagram I. it lies a little above 1,600 grains per plant *(a(|1hialiy 
1*56,7) and in dligram U. between 1,250 and 1,300 grains plant* 
(^ually 14i85). !!l[|o obliim the mean accurately we midtiply ^ph ‘ 
vulf ? by^s freqfuenotu add the results, and then divide Jjjhe isUm 
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by the uuinber of individuals, or as they are called “ variates.’^ 
For the purpoi^ of-this j[^er. however, the approximate ‘ ‘ means ” 
are sufficient, and it may be unnecessary in 'every case to go through 
. the I6ng caloulatiomi re^uiredjto secure the acciuato figures. From 
the mean a v^ry good concexition is obtained of the average type of 
p^dy under consideration so far as this particular character is 
concerned, nud it is this type which is of greatest importance to 
us. 

f 

<Let us now see what takes place when line breeding is carried 
out. A number of single plant selections were made and sown 
and plante'd in the same wayXhe following year. It was not possible 
to very large number of countings as should have been 

•done to obtain more accurate data but the six pure hues (A to F) 
of Kalagyi depicted in diagrams HI and IV are representative of 
those data which were taken. They are drawn to the same scale 
as diagram 1 for comparison and in consequence of the smaller 
number of variates (about 1 ,000 only in each case) the curves appear 
somewhat fiat. As, in making selections of plants for breeding 
purposes, the Worst wei\* carefully avoided, it is quite probable 
that the differences could have been more accentuated by including 
in our pure-liues some of the poorer specimens. They are, however, 
sufficiesitly pronounc''d to illustrate the variability or deviation 
of the pure lines from the original type and from one 
another. 



duobah ni. 
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Nufkiber of ooods per plant. • e • 

Diaqram IV? 


Compaie these diagrams with diagram 1. In diagranf 111, 
the mean of the plants of purcllme A falls between 1,600 and 1,700 < 
(actually at 1,646) and this is somewhat higher than the mean of* 
the original (diagram 1). ^The mean of the plants of line B, on the 
other hand, falls between 1,300 and 1,400 (actually at 1,380) which 
is much lower than that of the original, and the mean of the plants 
of line C hills at 1,652 Vhich is almost identical xfith ^at of %he 
original pa!ddy. Turning to diagram IV, the meafl of the plants 
in pure line D falls at 1J880, that of the planth of line l^at 1,§75, 
and that of those of line F at 1,4|64. These.me^ are resp^ively 
much higher, much lower, and slightly lower thad the Vnean of this 
original paddy fixture. 

These results very closely conform to those obtainefl by iveight 
from the variety testing plots. 

Table of comfparism. • 

(In ordbr.of “Mean.”) 


• 

Paddy, 

Mean of seeds 
per plaj^t. 

Yield per acre. 
(AveiaSe of 6 trials.) 

• line E • 

1,376 

3,?54 lbs. 

» B 

1,380 

.%708 „ • 

M P 

1,464 

3,830 

4,063 „ , 

» c 

1,662 

Ordinary hand- 
• aeleoted. 

1,5.57 

3.036 „ * 

1 • line A 


4,003 „ • 

D • 

1 •ItSSO 1 

4,408 „ ♦ 


*Badly labeled with ‘Gwabo. ' 
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The Blight iiregularity in increase in yield is due to “ GValao,” 
i.e., the presence o£ empf^hinies (mentioned later in this paper), the 
reason for which is not yet well understood. The percentage of 
empty grains due t»this causQ. was taken and those numbers marked 
with an astfirjsk in the above table were all badly affected and the 
yjeld by weig)it thereby reduced. It was noted that those ^es 
which contained most “ Grwabo ” in 1912-1^ also contained most 
, in tl^e 1913-14 crop. This in^cates a predisposition to the 
“ disease,” and if this be proved it will be necessary to take it into 
account in selection work. 

'Afteir three years’ trials j[the last yedr repeated four times) pure 
line D (Field No. 1009) tunied out to be one of the best races and 
. was selected for the seed farms. |ts actual yield is nearly 15 per 
cent, (or allowing for experimental error, about 12 per cent.) above 
‘that of ordinary hand-selected KoHa^i. In the case of some 
other varieties selected in the same way we have obtained increases 
in yield of 26 to 30 per cent. As, however, they still remain in the 
asledtion plots to be further proved they ,are not given here. The 
other plants grfiphicall; presented here, being little or i^o improve- 
ment on the original, were discarded. 

« Simihis graphs have resulted from the counting of seeds of 
other varieties apd a^ by weighing the seed ; but in the latter 
case owing to the prevalence of “ Gwabo ” which causes empty 
glumes, thq results were in some cases irregular. Hence the weight 
of .grain is^not always as accurate an indication of yielding capacity 
as the number of seeds per plant, from^ which, taken albng with 
tho weight of a definite' number of seeds, a good idea can be obtained 
of the merits of A pure line at an> ewlier stage than can be done 
from variety t^ing in the field only. • * ‘ 

II.‘ Variationg in iaeight of gfiivn. — ^That there is a considerable 
variation in the weight pithe grain from different plants is shown 
hf data,givdng the weight of 1,000 air-dried grams of 1,293 different 
' plant!, of ^d 1,212 different plants of N^dngyi. The 

/pUurts were not selected buV taken at random fsom event fields 
of iordinazjr grain. Diseased and obviously ‘Might *’ seeds were 
iejedted,.,when counting. ^ 
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DiagratoiB V and VI show the results of KaHagyi and Ngaaeingyi, 
respectively. . Tlie fotiafir ^variety^has a range of variation from 21 to 
37 grams with a mean weiji^t of 29’3 grams, whilst the latter varies 
from 28 to 35 grams a;u1 hast a mean weiglit of 30*4 gram«. Tliough 
tlfe graip of, the two varieties is practically of the same size (from 
lactual measprements taken Kalagyi appears to have a very slfghtly 
larger giainV owing to the thickness of t}ie glumes in Kalagyi^ 
Ngofem is the heavier grain. Thu is actually found to be the case 
in *wel| cleaned market samples, a “ basket ” of the latter variety 
being 2 or d lbs. heavier than one of the former. 

* Plhiit to plant weighments were not made for the pure lines 
bii,t the average wei^ts taken from 5 separate weighings of 1,000 
grains of* each pure line show 9 considerable variation though, 
owing to the rigid selection carried out and to the small numbers 
of pure linefi involved, the range of variation was not so great as in 
the original. The weights of 1,000 grains of the Kedagyi Imes 
^ied from 30‘3 grams to 32*03 grams whilst those of the Ngasein 

* lanes varied from 30*4 grams to 32*5 grams. The fact that none 

of these fall4 below tlm mean of the original not pnly shows a 
part of the effect^ of selection, but indic^ates that the production of 
heavy-Veight grain, though no doubt influenced by soil and other 
conditions, is h<>icditary and consequently that the weight of the 
grain can lie improved by selection. The yielders of the heaviest 
weight 0 / grain per acre do not by any means always produce the 
iheaviest seed, and so far these two desirable qualities have not 
,been found combined in the same plant to the esetent that one 
^uld wi^. ^ 

III. Tillering . — ^There is perHaps little need to dwell long 
upon the teA that tillering varies with the variety, the soil, and the 
t^tm^t of the plants. In, classifying the numerous varieties 
of paddy grown in Vpper Buma several hundred samples were 
received* and grown and under these conditions (irrigation on a 
se^nd class so^) the average number of tillers produced was found 
to vary from four to as high as twenty-fl,ve. 

Generally speaking there appears to be a relatunu^iip between 
Ihe length of hfe of a paddy and the number of tillers pro^doed. 
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The EXmklwym ^OK generally short-liv^ paddies, ••ripening in^ 
about 140 to 180 days, and these prfldhc^ comparatively , few 
tillers; whilst the KauWeyans which are generally longer-lived 
varieties tiller mach more freely. 

The following Table gives a compansan of two v{aieties»wlri<!h 
thnii pli producing grain of similar appearance are vpry dissimil^ 
in habits. The countjjngs are all made ‘from sincle .plants trans- 
planted 1 foot apart, each way! 


Table I. 


- - • ‘ 


Nnmber of plants of 



Numbor of TiUers. 





(1) Kttlayyi 
{u 150 day variety). 

(2) Ngmiwgyi 


(a 170 day variety). 

1 

28 

10 

2 

100 

22 

3 

988 

72 

4 

1,568 

118 

6 

1,065 

236 

6 

705 

344 

7 

346 

3V{ 

8 

154 

608 

» 

68 

C32 

10 

11 

•,62® 

11 


4 

446 

12 



358 

13 



338 

14 


A 

284 

15 



170 

16 



08 

17 

. 


72 

18 



42 

19 




20 



’ 24 * 

21 

•• 


14 

22 



4 

23 



1 

a. 

24 



1 

27 





It will be noticed that No. 1 has its mode or highest Ire^Qpoy 
,at 4 tillers and has a comparatively short range, whilst Na. 2 hat 
its imode a| 9 titters and shows a much bnger range of Yariatios 
Th§ .tilled of thIBe t^o vterieties may then be represented 
graphically as in diagrams Vll and V1}I. 
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^ Number of Tillers. 

Diagram VlII— (EQ NgoHinatii wiety. 


Ym,Kalagyi the mean or “ average’type " is found to fall at 
‘ 4*69 per p]ant> whilst that of Ngasemgyi occurs much higher 
/ 10-12. . ‘ ' V • 

\ ’I Of the pure lines of Kaiagyi cmly nine were oountm and^ the 
. ef each was calcula^. five of these means fell sli^ly 
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beloiv*t]ie average type of the variety and thh xi^iainder gave 
values above that of the type. In th^ etflse of Ngasein tjiere were 
nine above and eight Below the value of the average type. Vith 
two exceptions, however, in neither c^e was any striking increase in 
the number of tillers secured. 

• To ascertain whether the yield is proportional to the number 
of tillers observations were* made oiP a number .of pure lines 
of the same two varieties ^ith the resultS shown in Hin gramH 
IX and X. * * 



Average number of tillers. 
Diagram IX— 



Aveiftge number of tillers per plant. 
Diagram X^iNgatHngyi), 
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' c • . 

These' gv^phs show that, speaking geneialty, as the tilleis 
increase i^heze & an inciet^ in the weight of grain ;l}ut this increase 
is ncA in O/red proportion to the nuinber of \;iller8 produced by the 
plant; In other words as the ijumber of tillers increases the average 
yield per till^ deci^ases. JHoreover the very irregular line indicates 
that it by no means follows that because a plant has many shoots 
it is the best to select in breeding hi gh yielding strains. One is 
sometimes apt to sdiect a plant with numerous tillers without due 
reference to the number or weight of grains borne by each shoot. 
Up to the*^ pre^nt time the highest yiel^g strains have been found 
among those whose mean ”^for tillering is but a little higher 
that of the original type ; whilst some of the strains with a high 
tillering me^u have yielded by weight but comparatively poor 
' outturns of grain— the “ lines ” producing hi^ tillering averages 
yield comparatively small and light panicles. It is quite possible 
that this may be due in some degree to the restriction of the space 
allowed for each plant or to the soil. For a plant of many tillers 
to. prhduce.his maximum yield a wide or rich feeding ground must 
be provided. . • « 

A planting <listance has been maintained at 1 foot each way 
for all varietjes and this appears to give very good results for work 
of comparison, but^ in the case of free-tillering strains which 4o not 
show an increase of grain in direct proportion to the number of 
tillers, an increase of space might result in a better outturn. If this be 
so t,he space which, theoretically, ought to be given to each plant 
will depend upon the hereditary mean tillering power of ^the strain. 

c A Table is gkren below showing roughly the Burman culti- 
vator^p idea of ths distance apart, of* transplanting and number 
of seedlings in reliationto soil and season. It is the result .of inany 
enquiries and the averages of many measurements taken. 

Kb doubt the custom^, pf reducing the distance or inCTAftaing 
the'numlier of seedlings according to the condition of poverty of 
the soii^aiui to lateness of transplanting has been formed by 
gonjttations experiente, but at the same time ohe can mq^t 
uu^;Cultivators who have a very shrpwd idea of the rea|>nB for 
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T&BLE if! 




Afpboxiuats PiklODS Oli TB^jpLANTUa. 

---* . 



dasB of Soil. 

12th July 
to 

3gth July 

31at July 
• to 

16th August 

% 

17tb August 

M to 

30th August 

• 

• • • 

Sls^Aug. 

]5th» Sex>t. 

10th So^t. 
20th Sopt. 



A. 

B. 

C. 

]>. 

* E. 

• 

1 

1 

First clasa 

3 to 4 
aoodlinga 

3 tr. 4 
aeedluiga 

3 to 4 
^ seedlings 

3 tS 4 
acotllingX * 

3 to 4 
sceflliugH 



11* apart 

0* apart 

1" apart 

6*^ ttjmrt 

41'l^apart 

2 

Second class . . 

3 id 1 
accdiiiiga 

to 4 

scodiinga 

4 to 5 
seedlings 

4 to 6 
seedlings 

4 to 5 
secdlhigs 



OJ' Apill't 

V apart 

Sf" apart 

41'' apart 

31' apart 

3 

Third dasa 

3 to 4 
sccdlin^K 

4 iu 5 
Hcedliugu 

4 to 5 
seodlingH 

4 to 5 
seodliiigs 

5 to 6 
seedlings 



0' apart 

6* apart 

4"" apart 

4" apart 

m 

31' a^art 

• 


That the kind or condition of the soil affects the ijlfeiing has 
been often observed, but the data arc nof»sufl|clentl7 complete 
for reproduction. This district contains, in addition fo the dark 
clay soil which can be readily and well puddled, several soils of a 
lifter and drier nature. On such soilstbe extent of tillering is very 
poor and ui« consequence the cultivator plants more closely. The 
observations on tillering on these soils have*beeiR made with thrge 
common local varieties, viz., Kaiaffi/i, Ngasein, a«d Taungtaihjfm ; 
but whether the •variations arc due to diiferenSbs in texture, 
fertility, or water-supply^ has not been determined. Tbe effect of 
increased fertility may be seen l&om tlip^ncrease in the average 
number of tillers due to manuring in the table of results givte 
below. The figures were obtained from a new manuiial^ Series 
started»in 1913% and nganured once only. Each plot lias* its own 
unmanurn control plot alongside and each carried the same number 
of pWts transplanted one foot apart each way. 






AORiOULTUBAL JOURNAL OF INDIA [X I.' 


Table III. 



• 

Avorape number of 



w 

f ' 

tillers in 


Increase 

• t M^nurial Treatment a 

pbr pl&t of -aVI'b 

- - 

- 

Difference. 

or 

DecrcK^se. 



Manured 

Control 


• 


: 

Plot#. 

Plot. 

• 



1 

Ea 4 *myard manure 133 ibe. (30 lbs. 

1 

9*06 

8*17 

O-KO 

Increase. 


N. per acre). 



0*53 

Do. 

2 

Farmyard manure 221 lbs. (50 lbs. 

8*54 

8-01 


N. per'aci-e). 



1*22 

Do. 

3 

Farmyard nSanure 310 lbs. (701bH. 
c N. p 0 r*aoro). 

0*34 

8 -]:i 


Do. 

4 

Cotton cake 85^ Ibd. (50 lbs. N. per 

10*07 

8*60 

1-38 


acre). 




Do 

5 

Farmyard manure 133 lbs.. Super- 

19*73 

8*62 

2*11 


phosphii^-e 7*3 lbs. (30 lbs. 20 

PaO,, per acre). 

• 



Do. 

7 

Farmyaid manure 133 lbs., Bono 

8-64 

7*13 

1*51 


Phosphate 2} ibs. (30 lbs. N., 20 
PgOft per acre). 




Do. 

8 

Bone Phosphite 2| lbs. (20 lbs. 

8*18 

6*83 

1*35 


P^Ok per acre). 


A 


Do. 

9 

i 

Sumroho 8 ]>hate 7*3 lbs. (20 lbs. 
PjOa per acre). 

6*22 

4*54 

1*68 

10 

Potassiuitt Sulphate* 2 lbs. (20 lbs. 

5*37 

5*38 

0*01 

Decrease. 

• • 

K 9 O f er acre). 


1 


Inerciise. 

11 

Nitrate of Soda. 9*2 lbs (30 l^s. N. 

5*65 

4*66 

0*09 


per acre). ^ 



1 

Do. 

12 

Nitrate of Soda 9*2 lbs. (30 lbs. N. 

7*;m 

6*28 

1*06 

13, 

per acre). 

Aramoiium Sulphate 7*6 lbs. (30 lbs. 

6*95 

*5*70 

1*25 

Do. 

14 

N. per iore). 

Nitolimo 8*2 lbs. (30 lbs. N. per 

7*23 

5*31 

1*02 

. Do. 


acre). , • 


1 


Decrease. 

15 

Slaked litnc 100 lbs. (2,000 lbs. per 

5*11 

5*65 

0*54 


acre). 





16 

Bono SiilphaliO 7*6 lbs.. Superphos- 
phate 7«3 lbs., Potassium Sulphate 

2 lbs. (30 lbs, N.. 2 U Ibs. P.,0.,, 

8*55 

5*13 

3*42 

IncrcHHc. 

i 

20 Ibsf K ,,0 per acre). 

Burnt paddy husk 600 lbs. 





17 

6-48 j 

6*39 

0*09 1 

1 Do. 

Iff 

c 


4*61 

•4*04 

0-03 

1 


Organic manures and some of the chemical manurf,s, e.gr., 
ammonjum sulphate, appear to have a marked effect upon the 
tilleicng. 

The niynber of tillers produced per plarfc' varies (up to a certain 
pointy directly according to the space allowed in transplanting. 

a large number of single-plant transplanting* experiviental 
'issalts, the following averages have bpcn <mlculated||for one 
variety 
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Table IV. 


Distanoe apart of Tranuplanting. 

Space per plant 
in aquare inohea. 

AyeTagc*number | 
ofTilloivper 
pLAit. 

• 

Average weight 
cf grain per 
100 platits in 
OZB. 

4^ ft 4^ 

16 

2-1 

10*0 

6* X Q" 

36 

30 

10-7 

S' X 8' 

64 

4-2 

29*1 

9* X 9' 

81 

§■9 

29*4 

KTX 10' .. 

100 

4-3 


IS'X 12' .. 

144 

5*4 

Sh-7 

15' X 15' .. 

225 

7-7 

67 -P 

Unlimited apace 


Up to 27 



Diagram XI lepresenta these results u 


. . s • • 



DlAOBABi XL • 

Sinxlar resullip have be^ii obtained for some other varieties, 
but it is unnecessary to reproduce more of them here. 
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In grotip planting it vras found that though the best yields were 
obtained by planting ‘‘ doubles, ” the average number of shoots 
arisinig from each pit varied as the number of transplants, but not 
in direct proportion, 

Ntf mboi. of plants per group or pit. Average number of Tillen. 

3*3U 

3-75 

5*30 

5*60 

result is not in accord with those reported from Madras 
Presidency and as it was obtained from a comparatively small 
uumber of countings further data will be collected. 

As opposed to the planting of a number of seedlings in one pit 
it was found that a well grown plant can, after it has produced 
tillers, bo divided a number of times and that division and retrans- 
planbmg appear to stimulate tillering. 


'On Cross-fertilkation and Heredity. 

The results given below have been obtained only in eonnection 
with the li&e.breediug method of plant improvement begun in 1910, 
andthecnaterials ipadei^hse of in preparing this note were originally 
gathered as subsidiary observations in connection with the more 
important W 9 rk on hand. Previous to that time (1910), it had been 
rep^ate^ly proved to the writer that plants producing red grains 
frequently make their appearance in crops of white-grained varieties, 
conniderably reducing the value of the produce and causing a great 
deal of trouble to fhe cultivators ; •■many of whom, in theb own 
way, frequently make repeated efforts to get rid of such uhdeurable 
plants. ‘The method ndt infrequently adopted is hand-selection 
of sufficient good heads foi need pu^oses ; bqt, vdiile this no doubt 
H:eh^ed to improve the. produce, it seldom had the desired effect in 
the sueve^ng crop of elltniuatiug red grain, the reappearance of 
)|rllich is accounted for by the cultivators in various vt^ays. v WhHst 
most of theb theories are of a superstitious nature perte|jning ^o 
“ Nats ’\at other supernatural beliefs, the writer has frequently 
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been %old fchat^ the cause is cioss-feitilization regarding whl<^ 
many observant Burmans are by na m^s ignorant. • 

Among a number of single plant seTections of Ngasein 
paddy were found four plants, which, although in external dppearr 
ance exactly like ordinary Ngasein, • produced ^ i^ll rod grain. 
ln*1911 the produce of each of these plants was plated in row^ of 
single plants 1 fooj| apart. Tin two plots, the prpduce of plants 
labelled B and X there were •found to be fdhr different ^ds of 
plants as ^own below ; but in the other plots the plants all came 
true to the type sown, so far as the characters mujei' o'bservation 
were concerned. 

Table V. 

BesuU of Plots B and X. 


Doflcnpijon of Plant. Number of PiantB.* 


(а) White glumes, rod grain 230 

(б) Hod glumes, red grain 75 

(c) White glumes, white grain 7% 

(d) Rod glumes, white grain 27 


414 

This gives 314 re^-grained plants and 100 {\rliite-grsined 
plants* ; also 312 white-glumed plants anil 102 rcd-glunRjd ones. 
The proportions of these are 3*14 : 1 and 3*1 ; 1, r^pectively. 

The conclusions drawn from these figures have since been to a 
large extent proved by other writers.* 

(1) JThat plants B and X were natural hybrids or hetero- 
zygous plants of some previous natural cross-fesibili- 
zation. • 

* (2) That whiteness and redness of glume^ act as a pair of 
simple Mendelian characters, the former being 
dominant. 

(3) That whiteness and redness of gram also pet dr 
pair of simple Mendelian chararters, rednepS being 
'dominapt. 

“ * • 

(a) Hector, Q. P. loe> eiL 

(b) MoKerral, Aaloc^ oik 
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The iece(»ive colour of the glumes was a deep rusty red 'whilst 
the dominant irolour waS a dull white or very pale yellow. 

These pairs of bharacters were by no means the only variants, 
but they were the otly ones for which numerical observations were 
taken. . , < 

^ In the folliming year the produce of each of the different classes 
was again sown to see whRt happened. A measure of about 200 
seeds from each plant was sown in ^nurseries separately and thinly 
and t'.he transplants were planted singly at no dehnito but at a 
good distance, apart, so as to facilitate examination of each plant. 
Unfoltunately it was not possible to deal with all the seetl of each 
plant^ or to take account of any characters other than those 
observed on .the previous occasion. „ 

From (o) (see Table V above), that is the produce of plants 
having, like the original hybrid, white glumes and red grain there 
were grown 239 plots each from the seed of a single plant. Every 
plant was examined vdth the result given in the Table below. 


" Table VI. 

‘ Result of (a) plotsT 



^ . » 





. 




Number of plants having 

Na 

^ Doacreption of plants. 

NuinUir of 

i 

. White Glumes. 

Keel Glumes. 

1 


plots. 





* 



j Ited 

White 

Rod 

White 

t 

i- 

- 


i 

grain. 

gram. 

grein. 

t 

1 


t 

! ■ 
i 

: 4 ■ 

5 

r 

6 



7 

I 

11 

All* plants with white glujpesand 
red groin . . ' . . 

,26 

1 2,198 


-C —J 


^All plants with white glumes but 
grain of some plants rwSind 


a 




; 3,1^4 

A ^ 
111 

ofsonipwhito 

All ^plants with red grain hut 

56 

1,010 

'• 

•• 


^ glumes of some plants white and 







[ Sjfi^omered * 

57 

! 2,801 


932 


Plots a complete mixture as ob- 
tained in tne previous year . . 


• 


101 

6434 

1,«78‘ 

1.73| 



Total 

^ - 

2S9 * 

13.350 

less 

tfiA 

507^ 
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TKe significance of the above results is easy lo s^. * In No. 1 
the parent plants were all homozygous ‘Ibr both characters. In 
No. TI they were homozygous W glume colour* but heterozy^us 
for colour of grain, whilst in No. Illth^y were hocnozygous in respect 
of grain colour, but heterozygous for colour of gHimes. In No. IV 
the (plants wore heterozygous for both characters. 

The numbers ol^ained lilay now 4)e examine^. As already 
shown (Table V) in the Fj geiieration, the pAportion of white- 
glimiedto red-glumed plants was approximately 3:1, and if s^Uing 
is taking place in MendoUan proportions, one of *the three 
white-glumed plants will be homozygous. Similarly hr the 3 : 1 
proportion of red-grained to white-grained pknts, one of the 
three will be homozygous and tjie other two heterozygous for that^ 
character. Hence, among the 239 plants of (a) there should be 
one-third (or 239/3) homozygous white-glumed, and the same' 
number of ■ homozygous rud-grained plants, but the "probability of 
these characters being combined in the same plant is only i of ^ 
i.e., 1/9. 

A glance at the following diagram, where \V stands for white- 
ness of glume, w for absence of this character, ll for redness of 
grain, and r for absence of redness, will make fhis cle^.* 

WhitoiTeHK of ^'luines. 


RednoHB of "rains 


( ) WW ( W\V ) 

{ RR ) Rr ( Rr ) 


(• 








( Ww ) Ww ( Ww ) 


( RR ) 

( )- 


Rr ( 


( Ww ) Ww, ( 

( RR ) Rr ( 

( ) f. 


Rr ) 
■) 




ww and BB are combined in only one piam ova oi nine; though 
there are WW and BB each in two other plants, the remaining 
four plants being (heterozygous "for both%characters. The actual 
proportion of. plots obtained (See Table VI) was 1 : 241 ^ 2*2fft 
3-81 (i.e., 1 W W B B to 211 W W Br to 2-26 Ww B fe ^<f 3*81 
Ww.Bir) ; thattis almost as might be e3q>ected 1 : 2 : 2 : 4. In^ 
con^deri.|g these figures one must bear in mind the smdll number 
of i^ots involved. 
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TSoyf leferenoe to the numbeis of plants in the plots 
No. II, ^he proportion «it led to white-grained plants is 3*09 : 1 
aiuf the proportion of white-glbmed tb red-glumed plants 
is almost exactly ^ : 1. In plots No. IV the proportions of white- 
glujne^ to red-ghime^ plants (6,909 to 2,305) and red-grained to 
white-grainc(f plants (0,964 to 2,250) are respectively 2*99 : ^and 
i*09 : 1. ‘ 

There now remain to be comsidered the results obtained by 
sowing (&), (c), and (d) of Tabic V, but as these are much more simple 
than thbse of (a) they will be included in one statement. As in 
the£ase.of (a), a quantity of seed of each plant was sown and trans- 
planted separately ; and every successful plant of the produce was 

*exaftiincd for the characters under observation. 

• • 

Table VII. 





Number of plots pure, ije,, 
pmduoing only plants 
like parent (6). 


1- 

ll. 

Number of plants in impure 

' i 



i 


plots having 


b 

1 

DoBcriptioiT of 
Parent Plants. 

Total 

Plots. 

1 

3 

l| 

ill 

|a 

tH 

White glumes. 

Red glumes. 

1 



1 

White 

grain. 

Rod 

grain. 

White 

grain. 

t 

Rod 

grain. 

(!>) 

w 

Red glomes, red 




40 


• .5* 

1827 


grain 

WhitG«glumos, 

* white grain . 

75 

20 jilot-R 

4847 

0580 

.'Htno 


'40 I 


2227 

73 

27 „ 

4223 

4810 

3* 

<d) 

RodclumeH, 
wmto grain , 




1 

i 

27 

27 „ 

1 ■* 

i • • 

• • 

i •• 

c 


• 





— 

— 



*,The numbersfin the above tablb marked with an asterisk 
are not easy ^o explain. The plants occurred singly,* or, in not 
more than two or three*, in any plot of 100 to 200 plants and the only 
expknation that can b#.^ven is that they are accidental mixtures 
tfcssibly fiom dropped seed of the previous year’s crop. 

¥^in plants marked (6) Were obtained 26 plots which are pure 
for both^^characters and 49 the parent planiis of which y^re»hQmo- 
^gous fof red-glume colour but hetero^gous fpr grain Jplour, the 
^portion of red to white’grained plants being 8*09 : 1. 
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From (c) we, obtained 27 plots which may be legatded as pore 
for both characters and 46 whic^ proved to be J^omozygous lor g]^ 
oobur, which is white, but heterozygous for colour of glume. The 
proportbn of white-glumed pbnts to red-gluA^ pbnts, in* the 
btter plots, is 2*95 : 1. 

*Ftom (d) we obtained nothing but plants havi{ig red glumes 
and white grain. H^ce the parent plants wem pure for both of 
these two characters. 

Apart from glume and grain colour a great variety of fonns 
were obtained especially as re^rds size and shape of grain, but, as 
already expbined, numerical cabulations could not be undbrtaien. 
Specimens of some of these forms have, however, been retained for 
educational purposes and at the same time a few «pparently 
exceptionally prolific plants derived from these hybrids have been 
selected for field trial purposes. 

In another, and independent experiment carried out in 1913 
an Assistant obtained the following results from 11 plants of the 
Fi generatbn: — 

Table VIII. 


Plant NOi 

9 

Plante with red grain. 

• i 

• 

Plante withijivAte graine 

1 

28 

• ^ 

(p 

2 

37 

70 

3 

20 

66 

4 

20 


5 

17 

91 

6 

33 

Oil 

7 

19 

75 

9 

33 

80 

0 

18 

81 

JO 

21 

77 

11 

. 16 

84 


268 

I 23 

■? 


The proportion bears out the* results plained above and tSose 
obtained by the other writers already mentioned. 


PoUSl^ion, Natural Crm-fertilization, ete. 

hi tlj^B Monthly BuUetin of AgricuUurdl Intdligence Tmd Plant 
lAseases, Some, for June 1913, page 894, there is given a sivnmaiy 
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of the liprit of obwrvations and es^eciments conducted by 
Ba4olfo Faineti, in Attidell’ Istituto Botanico dell’ Univerata 
di Pavia. In thiS summary it stated “ that the pales of rice 
never open, before, during, nr after the dehiscence of the anthers. 
Oousequen^ly the natural production of hybrids is impossible even 
fis a chance qccurrence.” However true this may be for Southern 
Europe, it is certainly incorrect as applied ^o Burma. In the dry 
districts of Uppe# Burma, hybrids arc quite common among the 
numerous ‘ ‘ rogues ” to be found in nearly every field of ordinary 
paddy, and, Mr. McEerral has shown that they arc not difficult 
to find in( the wet zone of Lower Burma. Of the red ‘ * rogues ’ ’ 
selected from a field of white paddy 22 per cent, were found by 
bitn to split up — ^proving that ,they were heterozygous. It is 
difficult to see how this condition of things could have arisen except 
by mixtures or close growing of red and white-grained plants and 
subsequent natural cross-fertilization. 

With the assistance of Mr. Sawyer, Assistant Botanist, the 
writer h^C from year to ye^r examined a very large number of 
plants of many varieties of Kaukgyi at the time of flowering and 
has found that the following observations hold good in every 
case : — " . 

(i) As the heads, of paddy emerge from the sheath the flowers 
mature from above downwards, before, or when very little spreading 
of the panicle has taken place. The stamens emd'ge daily generally 
from segment of the head which has just come out of the sheath 
and the head ripens the whole of its flowers in 3 or 4 ijtagcs on sue* 
o^ve mornings.. 

* (ii) The glumes open, the stamefas hang out, and the feathery 
stigmas protrude once only and for a short time m the c»ly rmorning 
— ^usuallly between 7 and 10 a.m. Dewy mornings appear to be 
mo^ favourable, and 6‘ flowering ” wLllthen.be at its maximum 
height about 8 to 9 a.m. As the dew ^dually disappears the 
flowSts will be fowd to be opening rapidly but, as soon as the day 
. b^ins to get very bright, dry, and warm, nq more ghunes open, and 
fhose already opened close up again— the stamens by||this time 
being 4ried and shrivelled up. 
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(ut) l^e angle formed by the two edges of the flumes when, 
the flowers are fuUy open is about 25 to 30 de^ees, bpt theistaipens 
have often emerged before the flower is fully often. 

(iv) Pollination takes place before the gluiilc;^ open, or at the 
moment of opening — seldom afterward^ At the moment tliey 
emefge from the glumes the aethers are found to ba already open 
at the lower end, and «vith the aid of a microscopy, poHen grains can 
generally be found on the stigmas. 

Prom a few flowers allowed to open naturally as^ the* anthers 
were on the point of emerging (or »s far as possible just before they 
emerged) they were nipped ofl and the flowers cov'ered up. The 
fruits of all these that were u^jured by the. process developed , 
normally. On the other hand, of those which were opened arti- 
ficially and the anthers removed before flower was ready to open and 
afterwards left without covering, about 5 per cmt. developed 
normal fruits (actually 11 out of 208). This may, howev«r, 
have been due, partly at least, to the great •^difficulty 
experienced in opening unripe flowers without injuring 
them. * 

The stiSness of the flumes and the inanfler in iij^hich they 
“hookj’ together make artificial croSs-fertjlizatiou diffici^t. It 
is not easy to open the flower without damaging the gluiAes so that 
one or other of them shrivels up, but a little success w'as attained 
by first running a fine needle between the two glumes on each side 
so as to unhook them and then carefully opening the glumes but 
a short distance to remove the stamens. 

One other point in connCbtion with fertilization and the ,pre-* 
valence of V Gwabo ” may be worth mentioning here. 

“ Gwabo ” is the Burmese name given to that condition of 
paddy which causes em^y husk 'without, tny grain enclosed. In 
some parts of Burma and m some seasons “ Gwabo ” is very ^rgvalei^ 
—the writer has seen samples threshed with twelve to fifteen pey bent, 
of empty 'husk. *• Althoijgh it is known that whole heads of unfilled* 
grain may^lbe the result of boring grubs (Schoenobiua IHpunotifer, 
etd.) which are fairly common in some parts and that, shown 
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. by Dr. Butler,' the fungus Sderotmn Oryza may be tbe cause of 
consideiable Iqsses yet Ibhese are not what is generally referred to 
as “ Ghirobo ** nor can they be made to account for more than a 
snail portion of the d^unage, which amounts to many lakhs of 
mpaes aimpidly. The presence of the borer grub is easily seen 
%nd the worli;;. of the fungus is not difficult to identify. ' The real 

Gwabo ” as mentioned here is tiiat condi|-iion where the sterile 
grainijl are not found in whole heads or even in masses on one head 
butc scattered throughout the panicle among the sound grains* 
The grams qjear the rachis are more generally afiected than those 
on the ends of the branches. The ears are not discoloured ; and 
them is no late tillering or development of green sterile shoots or 
discoloration of lower intemodes tp indicate the presence of the 
fungus. The husk is completely empty (except for the shrivelled 
stamens and ovary). It contains no badly developed grain as 
is sometimes the case after the work of the insect and the 
fungus — ^there does not appear to have been any attempt at 

Since Dr. ' Butler’s investigation took place in 1912 the present 
writer has tried unsuccessfully in several ways to find out the cause 
of this condition which results in such an enormous loss to the country 
and is rapidly bgingrconverted to the idea that it is caused by 
some external physical agency. It appears to be quite possible 
that conditions of climate and atmospheric moisture may have 
some effect upon the fertiUzation of the ovules. Many intelligent 
Burman cultivators maintain that heavy rainfall at the time of 
fiisweiing is the ^use of this sterility and consequently after a 
seaii^n which is very wet at the time jpaddy is flowering “ Gwabo” is 
prevalent. Tins is in accord with Hector’s’ statement that ** If 
the wdather is wet and rainy at the time when the flowers should 

normally open r they ma^ not open aUall or, if they do, 

they often, do not close again and a large percentage of such 
flowers set no grain.” Other cultivators state that excessive 

s _ — rnr , 

* ** DiMHfM of Bioe,*’ BuUaim No. 34, AgrieiJtoml BMiarek InOitoU, i>KM|h page* 84-36. 

* “ Notes on PolHnation and Oroaihfertiiiaatiob In the oomnufti Koe 

Jlftin. Me Ikpt. of Afr. in india. Bat. Serko, Veiwm rit Na 1, page 4. 
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irrigation |ias the same effect, whilst still others have sijpilar theories 
connected with lilie Tidnd. 

No evidence can af present be found indicating that there is a 
greater proportion of eihpty husks n^those^vaiieties flowering here 
during the rains than in those flowerings during* the di^ weather. 
In Jbct observations point in the other direction, vis., tl^t 
the Kauhgyi crop — ^flowering m Noventber-Decemb^r — suffers the 
greatest proportion of loss. If, as is generalQr believed, c^jmatic 
conditions do modify pollination or its effects the above appears 
to indicate that the varieties which habitually flower during the 
rainy season are in some way adapted for this purpose ; but the 
Kauhgyi varieties, not being so adapted, when a wet speU o^urs 
at the time of flowering, are unable to effect fertilizabign of aU the. 
flowers. If such be the case or if weather conditions are responsible 
the chances of finding a remedy and so reducing the enormous* 
losses which occur in the main crop are very remote. The investi- 
gation of ** Gwabo ” is still being continued. 



SUGAR PRODUCTION IN THE UNITED PRO 
' VINCRS, FROM^ an ENGINEER’S POINT 

OP VIEW. 

BY 

WILLIAM HULME. 

Sfigar Engineer Expert. 


lx will be viewed with some concern by those responsible for 
the developmc^nt of the agricultural resources of India that the 
importation of sugar is steadily increasing. This will readily be 
seeft by comparing the following import statistics obtained from 
the India .Office, London : — 

1903-i: 1912-13. 1913-U. 

Cwta. 6,883,848 16,448,033 17,937,390 

& ^ ... 6,967,183 »,619,1?3 9,971,200 

shewing an increase ij*! ten' years of 11,603,547 cwts. of the value 
of £6,014,017, the increase for last year over the previous year alone 
being 2,494,357 cwts. '* 

Of the sugar imported into India three-fourths comes from 
Java, and Ihe question naturally arises why this should be so. The 
rej^ons for this epmmanding position of' Java in the sugar-world 
probably are 

(1) Efficioncy of the stafis controlling thejactori^s. . 

(2) The installation of the best machinery in the factories. 
‘ (3) Intensive cult^.vation. 

(4) Climatic conditions and the geo^aphical position of the 
island. 

i • 

. It will be admitted that the first three, factors' are applicable 
'to any sugar-produdng country, bu^ theiourtii requisitf enforces 
the fact, that the dimatic conditum of Java ate more suitable thdn 

. ( 54 ) 
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those of the United Frovinoesfox the cultivation of t^e tAigax-cane, 
and this certainly ^ves Java an advantage, the exact patent of 
which cannot at present be accurately estfnmted. But oif the 
other hand the geographical position^oi the Ihiited Provinces has 
some compensating advantages. It is^said that it costs Java 
Rs. ,37-8 per ton to get her sugar into the United ^bvinces. If 
this* is so, it is a considerable tax on Java sugar iSrought to t£c 
United Provinces and other markets north* and west (d this 
sugar>producing region. It is thus quite possible that ^ the* 
advantages obtained from the climatic conditions of*J%va over 
the United Provinces are cancr'lled by the exorbitant cost of 
transport. 

It will be interesting to watch the development jof the*ncw^ 
sugar factory which has been recently erected in the Gorakhpur dis- 
trict. It is said to be tlic intention of the proprietors to raise the' 
efficiency of the factory tg the same standard as that in vogue in 
Java factories. If this is done, and a sufficient supply of gopd 
fresh cane is maintained during the season, satisfactory results 
may be confidently anticipated. 

It is unfortunate that the cultivation of canc in India is done 
on scattered areas, as this*causc3 dela 3 rs and difficulties totfacto^es 
capable of crushing from 8,000 to 12,000 mari^ds of canc pe^ diem. 
It is well-known that rapid deteiioration of the sugar-Rane occurs 
after cutting, hcficc if there is any delay between cutting and 
crushing much loss is caused to the factory ; it is therefore iilipcra- 
tive to exercise skilful and strenuous supervision in regiHating tlie 
cutting of the cane at thi proper time and ensuing delivery with 
the le&st possible delay. 

At present thf^ factory owners are in most casts compelled to 
buy the cane in small lots from nuraerouji cultivators, who are 
eager to get the matured cane offi their la^d in order to prepase it 
for other crops, and in their eagerness frequently attempt to delivai; 
more cane per day than the quantity arranged for. The licsult 
of tlus,procedifte is that the factory owners mu^ dther refhse to^ 
take the cane, which wopld be disastrous to the cultivator or 
crush stalle cane at a loss to themselves. 
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duration of the *' campaign is oigreat impoitanca to the 
'factory own^s, and. where practicable it would 'be advautageons 
for them' to ac(j[uiTc s^dent land adjacent <10 each factory to grow 
about oiie>third of^the ca,ne required by that particular factory 
during a season. • This' would enable them to cultivate both early 
and latc-iipeuing varieties of cane, so as to extend the season to 
the utmost. ^ extensioifi of tweiyty days would increase 'the 
season’s output twenty per cent.,, without a][>predably increasing 
' the establishment charges. Other advantages would also accrue if 
high-class cultivation were adopted on the factory plantation. To 
mention only* one, the local cultivator would be induced to improve 
his cultivation, and thereby get, per acre, more cane of richer and 
better quality. 

The quantity produced per acre is very important in these days 
, of keen competition, and has become a factor which cannot be 
neglected. The selection of suitable land and its irrigation are 
of the highest importance, and in any scheme for tl^ production 
of s\igar o^ a large scale and to compete with foreign markets 
thby must be carefully considered. 

The Agricultural Department is working on the selec- 
tion of ^ varieties' and the cultivation of sugar-cane in 
various districts, and good results may be expected in due 
course.' ^ 

For the efficient control of a modern factor it is necessary 
to employ a highly technical stafi of trained men, comprising a 
muiager vith a general knowledge of the business, a chief engineer 
with an assistant, both of whom must have been trained in sugar 
^iVichinery, a chemist who has spedalijsed in the chemist:^ of. sugar 
and 'sugar-canc{, and trained sugdr-Wlers or pan-men. As the 
salaries of such a staff would be considerable items in the establish- 
ment charges, and the d^preciatipn on the expensive machinery 
i^ necessarily high, and iii' view of the fact that the campaign lasts 
' only 100 days, it is essential that the factory should work continu- 
' ously dudiig the whole of that period. Therefore the staff must be 
i ^nergetio and resourceful, and well able to cope with any difGieulties 
that may arise. * ' 
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A^artoiy dealing \nth 1^,000 mannds of cane per day would 
pay better than one crushing 8,000 mAands. There are man/ 
factories in other e-ouiftries crif^ng 16,000 tnaunds per dayf but 
in the United Provinces it would be difficult tg centralize so much 
cane unless the owners acquired a considerable ■area of land psax 
the, factory and adopted modern appliances fbr* the quick 
conveyance of the cane from the fields to the factor^. 

The smaller the !actory the more difficult 4t becomes to make 
it pay. The same skilled staff is necessary for a small modern* 
factory as for a large one, and as the duration of the campai^ is 
only 100 days, the comparatively small turn-over is heavily taxed 
to pay the wages of the permanent skilled staff (who are practically 
idle for 265 days in the year), the interest on capital, and A fair 
amount for depreciation. 

It is suggested that if some other business were combined with* 
the smaller-sized factories^ so as to utilize some of the machinery 
and the idle skilled staff, then the smaller-sized modern sugar- 
factories crushing, say, about 1,500 maunds of cane peR day would 
have a better chance of* success. ' 

In looking around for a suitable adjunct ttf a small sugar- 
factory it would appear that as plenty of oil-seeds are groi^ locally, 
a seed-crushing and oil-extracting plant mi^ht be aefopted with 
some prospect of success. There appears to be*a faiwnarhet for 
<nl of most kind« locally, and the meal from the seeds could be 
mixed with the molasses from the sugar-factory, compressed into 
cake or cakettes, and sold for feeding horses and cAttle wlten 
ordinary fodder is scarcA. ^ • 

Ji huge business is done in England and IVance in feeing 
stuffs, tjie ^ds for which are earned from India tihd other coufltries 
and the molasses from America and the West Indies, and judging 
by the rapid growth of the business in recent years it is reasonable 
to assume that considenable profits are iftade. In the United Pi^- 
vinoes the materials (oil-seeds and molasses) are on the and 
the nucleus of a seed-crushing plant, consistifig of th» ^sting 
bdlers and engines, ^umps, tanks, water-supply, offices and an* 
intdUigent staff, is already installed in the sugar-factory. Th^ 
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processes bf ^feed-cnisltizig, oil-extracting, and even oil-refining are 
simple ; pnd a little training would suffice to make Ihe staff efficient, 
whilst the additionarcost of a seed-crushiii^ and oil-refining plant 
when' compared with the cost, of a sugar factoiy is very low. 

< Jt is su^^ed to stai^ the seed-crushing plant when the sugar 
season is over and to run it for about 200 days. This arrangement 
would afford t^e staff a rest of aboiit two months in the year, and 
during that time thb boilers and engines could be inspected and, if 
necessary, repaired. 

The see^ available for crushing in the United Provinces are 
rape,' linseed, gingelly, castor, ground-nuts, mustard, and cotton, 
some of which are very rich in oil. 

, i^e market for oil is assured, and there is also a fair market 
for oil-cake and other feeding-stuff. 

' It is probable that a seed-crushing and oil-extracting plant 
will be installed by the proprietors of a certain modern sugai’ 
factory in the United Provinces in the near future. If it proves 
to .b^ a si^dcess there will be better prospects for the success of 
small modern sugar factodes. 

The improvement of the indigenous methods of sugar pro- 
duction ill the United Provinces has been under consideration for 
sometime. At first sight this would appear to beaneasy t^ingto 
do, but thefe are obstacles in the way. In modern factories there 
are multiple-mills weighing 700 tons, whilst in Iftdia most of the 
crashing is done by bullock-mill that a strong man can lift. These 
bullock-mills are usually fitted with three rollers, two of 10" by 8", 

one smaller f«r regulating the feeding of the mill. They are 
ftW af^ erl to work^n a vertical portion, at a peripheralr sp^M of 
about six feet ^er minute, and the average extraction .of sucrose 
by such mills is about 50 per cent., as against about 90 per cent., 
in a modem multi ple-miji^ 

** Crushing sugar-cane is no longer work for bullocks, and as 
long ds, it 'continue so will the importation of sugar increase. 

As nearly all the cane in India is crashed by.ljullock-inills, 
it is impossible to expect any increase in extraction from that 


source. , . 
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The bullocks at the commencemeub of the criij^lung-season 
are generally worn and weary, and ^eiy often the qulls are 
« slacked off ” to enable the W6& bullock to rotate the mills wliich 
naturally reduces the extraction a^d causesimuch loss to the 
cultivator, who is usually too poor to buj^ stronger bullocks eveu if 
suchawere available. 

^To improve the extractioh more j^wer is requireu, i>ue culti- 
vator has not got it, and cannot get it. 

Any scheme to improve the indigenous methods of the pro- 
duction of sugar must include power-driven mills, wh^chr are costly 
and beyond the purchasing power of the ordinary cultivator? It 
is possible that a number of cultivators in co-operation with the 
khandsaris could purchase a power-mill, and the qnegtion arises, 
as to what kind of motive power would be the most suitable. Steam- 
power appears to be the best because the megass, supplemented ' 
by a little fuel, could be used for generating steam, also the exhaust 
steam for heating the juice, and the waste heat from the boiler lor 
evaporating. 

Of course the owners would have J;o conform to the Boiler 
and Prime-movers’ Acts (these Acts may keep i^Sny enterprising 
people from taking up mechanical power), aifd empl^*a certifi- 
cated man. 

t 

What kind of a power-mill would be the most suitable 1 

A good single three-rolier mill at its best, \vith United Pro- 
vinces cane, would, at a speed of 18 feet (peripheral), extract 'about 
66 per cent., a double-mill (six rollers) would extract about 75 per 
cent., and a triple-mill vnth crusher would extract about 90 p^r 
cent. •Therefore if the suggested co-operativ^ company amid 
raise the .money,. the triple-mill would give tfte best results ; 
but if the money could not be raised the double-mill could be 
reduced in speed,^ and an exi;faction \f about 80 per ^ent. 
obtained. 

Then as to the size of tbe null. 270 maunds of cand pev day 
(about, 80 acreti^of cane in 100 days) would be small ehough tq 
warrant the capital outlay, and a reasonable turn-ovor to meet 
depreciation and the expense of a skilled man (Indian). 
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It is hot^to be expected that this small factory would 'be able 
to makejugar to compete with foreign sugar ; but it would supply 
sugar or gur, such as is now made by country factories for consump- 
tion by orthodox Sndiahs, t^nd for which hi^er prices are paid 
(although, most 'of it ip very impure) than for factory-made 
s^ar. 

The objects of such a factory would be to reduce the loss in 
extraction at present made by the bullock-mill, and the losses due 
to inversion and caramelization ; the heat for boiling purposes 
Would be under control, and the losses due to over-heating, which 
are considerable at present, would be reduced to a minimum. 

It would also greatly help the industry if the khandsaris under- 
took the crushing of the cane by steam-power and relieved the culti- 
vators from that work. At present in Bareilly District they buy the 
juice from the cultivators and boil it into rab which is afterwards 
centrifuged, the molasses taken o£E is boiled again and a second sugar 
is juade. Then the sugar is puttlirough a grinding and bleaching 
process wjl^ch is certainly ingenious, but at the same time very 
objectionable, for it is taken outside into the sun on to a square 
patch of ground ^T^hich has been levelled and covered in some 
ineitances upth a layer of concrete, and sometimes with a layer of 
cow-dipig which is bpaten down to form a hard surface. Strips 
of thin cotton-cloth are laid down, and the sugar is placed on the 
cloths in long and low narrow ridges, from about 12" to 16" at the 
base and 6" or 7" high. Trained men stand barefooted on the 
top of each ridge and by a peculiar twist and side movement of the 
ankle and foot gsntly grind the sugar, 'moving along the ridges 
in this fashion frop end to end many times. Another coolie follows 
abofiljing and casting it up from the sides to the top 

by suchi.^®®* foot-grinder is laborious, and must 

in a modern*^® 8^® *^^® account of the bleaching action 

** Crushing gj^liseciaently the men pers^&re, the sugar sticks to 
long ds it’continues 1“*^“®*®**™®®***?®^ off and carefully returned 
Aft nearly all the cat , * 

it is impossible to expect^y pneea, v^ often Bs. 3 per maund, 
gQ^Qice. , , h-class factory-sugar of hi£^ purity. It 
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is diflScult to ijiid out whether this fi^cy price is paid for the 
imparted flavour, or^on aocj^unt of prejudice figainst mpdem 
factoiy-made sugar ; probably it is the latter * 

It is gratifying to note that there is eyiddhce of this prejudice 
gradually weakening. The sugar made* at the mo^e:;;^ factory at 
Filfbhit owned by Baja Lal^a Prasad and Sahu ^ari Prasad, is 
nearly all sold to orthodox Hindus. *The Baja and hi^ brother 
invite all and sundry to visit their factory, so that they may se^ 
that there is nothing used in the process which would be objection- 
able to the most orthodox. 

Probably one cause of the increasing importatiofl of fSreign 
sugar into India is that the sweetmeat-maker finds it more profit- 
able to mix foreign with Indian sugar. When he clarifies Indian 
sugar some of the weight is lost in taking off the scums from the 
impure sugar, as well as the cost of the re-agents tl^t he uses (tar- 
taric acid, etc.). Most of the foreign sugar is much purer than the 
Indian sugar and is cheaper. He cannot use all foreign sflgar 
because the public demands the molasses flavour j^sent lUithe 
Indian sugar, therefore he mixes the Indian andjpireign sugars and 
produces better-looking^ sweets. 

It is highly probable that there, will be a large* dbmandr for 
gwr for many years to come, and it is recognised by the Government 
of the United Provinces that something might be done to improve 
the general conditions of ^ur-making, and in some degree rc(|ace the 
losses due (1) to low extraction of juice from the cane, {fi) to over- 
heating thebjuice, causing caramelization, and (3) to inversion caused 
by a^dity of the juice. To this end a scries of dsperiments wili^be 
carried out on a Government* Farm near Barcs^. 

A* small but* powerful multiple-mill has been erected near 
B&reilly, by means of which, it ^is expected, useful data m^ be 
obtained regarding t^e advantages qp maceration. When the 
extraction of juice from the cane is very high, sap juices^ are ex- 
pressed, and these require special treatment nepessitatii^ (^e em-* 
ployment of a<chemlst. The salary of a chemist would be a burdeq^ 
upon a very small factory, and with this in view experiments will 
Be made to find out the limit of extraction^n order not Ao express 
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^the sap jmcfs, and to find out some simpler w&j of treating the 
juices than is pfacti^ to-day* in modem factories. 

It is a long stride from the country bnlfock-mill to the multiple 
power-mill, but the* adoption of the latter seems to be the only 
way>to stop the enormous losses which cannot be avoided while 
the small coui|try-mill is rotated by worn and weary bullocks.^ 

By the adoption of tnultiple-mills the extraction would be 
impioyed about 36 per cent. This increase of thirty per cent, 
on the sugivr (which is said to be 3,000,000 tons), produced by 
the counti^ .methods in India, would amount to 900,000 tons at 
£10 per ton ; that is a savii^ of £9,000,000 or Bs. 13,50,00,000. 
Some saving could be looked for also in connection with the treat- 
.ment of the- juices. 

We are bound to recognize the fact that climatic conditions 
are not as favourable to the growth of sugarcane in the United 
Provinces as they are in Java, our principal competitor ; and this 
fact in itself is a strong reason why the losses in extraction and 
maniifactin'e should be brought down to a minimum. 

The writerhopes the 'forthcoming experiments will help in the 
arrangement and tlesign of a small plant suitable for adoption by 
Wmdmni and others who are already interested in sugar produc- 
tion, and that the efforts being made by the Agricultural Uepart- 
ments in the selection of varieties of sugarcane and improvements 
in cultivation will be rewarded with the success they deserve. 
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At the last two meetings of the Board of Agriculture in lindia 
the question of the inv'estigation of the relative feeding values of 
Indian cattle foods has been raised. At the last meeting, December,* 
1913, the conclusion wai^ arrived at that “ The ^^ard considers 
that a scientific investigation could only be carried out by a special 
staff with special equipment such as could not at presentee juBti^^jd 
by the comparative importance of the rcsylts likely to be obtained.” 

This would seem to be a very wise concl^idh, for, as will be 
illustrated in the following pages, the control of cattlg-feeding,ex- 
periments needs a large and efficient ^taff, Itince, in orilcr IJiat the 
experimental results may be reliable, a large numbcr*of animals 
have to be includad in the feeding trials. There are so many other 
more important investigations to occupy the attention ‘of Jhe 
Agricultural Department that comparative trials of catJle fodders 
in India must necessarily be for the present shelved. One of Oie 
members 'of the Board of* Agriculture even went so far as tb 
remark; and with gome truth, that the problem urcertain parts of 
India was to keep the animals alive at all, apart altogether from 
finding which was. the best food. 

It must further Bfe remembered that in Europe ^he farmSre 
can afford to spend more on cattle food than can the Iiuffan •culti- 
vator.. This a^es from the fact that in Europe cattle “arc kepi 
wholly for milk or for beef production. In India the object it 
generally the production of animals for work. 

( 68 ) 
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Attempibs are being made in many parts of, India to improve 
the^ qiudity of tbe caitle. If t^ese are successful the resulting 
animals will require more food. It would seem that these require- 
ments would be met by^ increase in the area and quality of pasture 
hind and m t^e area of fedder crops grown. 

. The foUpwing account of various feeding experiments in 
Denmark sets forth the ' procedure in such^work and some of the 
results which have been achieved. 

Danish Feeding Experiments. 

% 

The writer has for some years been inclined to think more of 
the 'feeding experiments that have been carried out in Denmark 
than of aiiy other feeding trials known to him. A visit to that 
country during the past year has tended to confirm his high opinion 
of these experiments. The work is not as widely known as it 
deserves to be, perhaps largely owing to the fact that the annual 
accqunts of it are written in Danish and have never been fully trans- 
lated into English. Certain portions of' the reports have been 
translated into<^S>ench in a very lucid manner by Mr. Mall&vre.' 
The writer is co^iderably indebted to 'these translations in the 
following account. 

Cattlev.feediiig experiments in Denmark were largely stimulated 
as a result of a difierence in opinion in Germany t^nd Denmark as to 
the feeding value of mangold wurzels. The Germans thought very 
little of mangolds as a cattle food, while the practical experience 
of the Danes went to show that they were very valuable for this 
p^ose. As a result the Danes mistrusted the German teachings 
withreference tc 'other food-stufis. " The Danish fanners approached 
Mr. Fjord and asked him to institute exp3rim3nts to determine 
whether the concentrate^^, foods cf/uld not be largely replaced by 
mangold wurzels. 

^c» that time the experiments have gone on continuously 
and mai^' thousands of animals have been employed. Mr. i^ord 

died in 1891. The experiments now going on deal with' milch 

— : ^ ! 1 5 1 ; 

1 <]e ralimontation rationnullu da Idtail. Compfe rendu du ensienU eongriep 1907. 

Do. Comjde rendu da enzi^me eongrhf 1008. 



cattle FSBDINC BZPBRIICBNTS OBNKARK '/ 65 

cattle, t»g8, horses, and chickens, and recently experjjpients have , 
been started on the feeding of cattle for be6f. ^ In this article jfc is 
proposed to deal only with milch cattle, since ib this way a good 
idea will be obtained of the great care whicji i^ expended in order 
to get reliable results. The pig-feeding •experiments have been 
admkably summarized in Henry’s “ Feeds and Feeding, ” page 58^. 

One important future of the Daitish feeding trials ^is that 
they are not carried out at Gk)vemment Stations with ammals 
specially provided for the purpose. They are conducted co-opera- 
tively on a large number of farms under the direct control of the 
officials of the Royal Veterinary and Agricultural Institute of 
Copenhagen. These officials weigh and analyse all the foodjvnd 
products. The system has the advantage that it is less^ expensive 
to the State, it brings the Government Agricultural officials in 
closer touch with the farmers, and in many cases the work carried 
out is at the same time au experiment and a demonstration. 

Mr. N. J. Fjord was the pioneer of feeding experiments in 
Denmark and his experiments were at the beginning puifily prit'ate 
and carried out at bis own expense. As their impmtance became 
more and more evident, ^the Danish Royal AgfAcultural Society 
made a grant of money for their continuation and expansiofl. Some 
years later the State also set apart an annual svjjsidy whioh has 
Ewce been continued. The experiments are characterizSd by the 
special conditions Under whioh they are carried out. In planning 
them the advice of the neighbouring farmers is taken, in order ^o 
take advantage of local ex^rience, and to ensure that the problems 
are of local interest, and that the experiments are earried out under 
practical conditions. The faAners thus take ag^at intcre^*in* 
the work and therefore have more confidence in the results, since 
they have seen the work with their own ^es. 

The centres of •e^>eri!ment are conti^^lly changed according 
as local conditions lend themselves to one or another scries of 
es^^eriments and hence the work gradually sprea^ over the whiole 
country^. 

The work aftei^a time reaphed such magnitude that*it was at 
last necessary to have a central institution from which to difect it. 

5 
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The State provided the necessary money, and as a result tHe BoyaJ 
Veterinary and A^cultural Inatitute was built at Copenhagen 
and began its work in 1888. The e:q>eriment8, however, still con- 
tinued to be carried gut on. private farms just as before but all 
dhta are no^ collated at the Institute, where also all analytical 
work require^ is carried out. The Institute has been referr^ to 
in a prpvioua. number of ^his Journal ' and joo further description 
need &e given here. 

. From time to time reports on the work done have been issued. 
Mr. N. X' SSjord issued 17 such reports on his private work, the 
last 'appearing in 1883. Since that time the Laboratory has issued 
aboyt 80 such reports, all of which are serially numbered. Thefr 
subject-matter covers a very wid^ field such as Dairy Chemistry, 
Bacteriology, researches into animal diseases, and investigations 
into animal physiology, besides the feeding trials. 

Descriptim, of a feeing trial. 

It is^hoped that tlio following account will give a good idea 
of the care es^ended oh these experiments. A farm is selected 
where a herd say hf 150 — ^200 cows is kept. From the herd 40 — 60 
co'ws are selected, all of which have just had their first calf. Three 
groupt of 10 are then'selccted in which the animals are as evenly 
matched as possible. This gives a surplus of 10 to 20 animals of 
similar type, which can be rejected. 

I In order to ensure that all the groups are alike they are fed 
op the same ration for 2 — 3 ‘months, the milk is weighed and the 
^^ercentage of fat* in it determined, the animals also being weighed 
evejy 10 days,. ; If the groups show any difference they are re- 
arranged and the work is begun over again dnd continued until 
all t-he groups come exa^ly alike.^ The ration fed during the above 
^mliminary period contains the substanofw which are eventually 
to be ^sqnlpared. Having arranged the groups so that they are 
alike,..thpy are kept on the same food for a farther |0 days in order < 
'to see if they still keep alike. We will now take the'ease of an actual 


I t i The Agncuitural Jawmai of Iniia, Vol. IX, Part 3» Juiy» 1914* 
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expe^Snt in which the relative feeding values of mais^ and wheat 
were established. 

JSxperimental period.— One group will couliltue to receive the 
same ration as before. Another receiyes an^ezhra ration of maize 
but no wheat. The third receives an extra ration of wheat but 
no maize. The experiment continues on these lines for 1 — 2 months 
during which time the milk is weighed and*analyscd, and the animals 
also are weighed. 

Final period . — In this period the animals ane all put on to Jbhe 
same diet again which is as nearly as possible the saipe'db in the 
preliminary period. This period lasts 1 — 2 months and 'the yield 
and composition of the milk and the change in body weight are 
again determined. During this ^al period all three groups should 
give the same quantity of milk with the same quantity of fat and 
the same difference in body weight. If they do not, then the ex- 
periment is rejected. If they do, then one knows that tlie differences 
noted in the experimental period are due entirely to change of food. 

The same experiment is carried out on 6 — 8 differenii^rms'fq; 
2 years. In the end the comparative values of maize and wheat 
can be established. ^ '* 

The following is a short summary of an actual expefinent. :t- 


-■‘g- f. i-i. ■■■ 

Daily ration. * 

Preliminary period. 

Experimental period. 

Fiiftl period. 





A 

B 

C 

A 

B 

C 

Wheat kilogrammes • • 


1-09 


2-12 

1-06 

None 


^•03 


Maize 


H-SQ 


None 

1-06 

2-l| 

1 _ . 


1-00 

! 

i 


A 

B 

*0 

1 

A 

B 


aA 

B 

•0 

a 

Milk per day, kilogrammes. . 




11-76 

11*86 

11-55 

10-66 



Daily increase in weight 

• 

0 

-0-2 

oyi 

0-11 


0-17 

-0-29 

H1*20 

-%28 


Of ooarae in addition to those the animals were receiTing other foc^ whjph were 
always constant, Ws,, hay, straw, and mangold wnrsela 

I 

Hence this Vzperiment was a good one. 

The result is that 2*12 kilogms. of wheat produce 4he same 
eS^ as 2*12 kilogms. of m a i ze as a food for milking cows* 
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Feedisg trials on the above lines began in 1887, and up to date 
mpre than 4,00(1 have been^ utilized. Working on these lines 
it took 20 years*' to investigate fifteen feeding-stuffs. So far the 
general results of tho feeding trials show that wheat, maize, and 
bran, aU ^ve much the ‘same results in milk production, whilst oil- 
. cake is slightly better. The following weights of the subi^tances, 
name^ have been shown* to bo of equivalenjb feeding value : — 


Equivalents. 



Ilb. 

ilb. 

Sunflower 

cake. 

Cotton cake. 

Sesanio oakc. 



2i lbs. 

5 Ibf*. 

lOlbB. 

Hay. 

Straw. 

Mangold 

wunsela. 


Effect of various foods on the aomposition of the milk. 

* The experiments have repeatedly shown that the changes of 
• food ha^e had practically no effect on the chemical composition 
either of the 'fat in the* milk or of the milk itself. Changes in the 
composition of milk arc caused to a /nuch greater extent by the 
individuality of the animal. 

This is a convenient place to mention that the Danes • find that 
pasteuri^tion is a sure way of removing the taints due to various 
feed^-stufk from milk. 


Control of the eayperiments. 

In some of the more recent Danish feeding work, v%., that 
described latc^.^in this paper, four men arc kept specially to guard 
the cows. Two of these men are always on duty and must never 
le^ve the animals day or nigh^. They arc educated young men 
and take the necessai^i samples. They, .are also fully instructed 
in the details and objects of the experiment. During the course of 
the* jyork these jnen receive only one half of their salaries. The, 
other half is put by until the end of the experiment. The Labo- 
ratory r^rves to itself the right to forfeit this half in case of any 
bad woirk or of bad faith on the part of the men. 
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Experiments on cost of prodAudLion of mUk.^ 

Since 1906 experiments have been in pro^ss in order tq deter* 
rniwA the cost of production of a given quantity of*inilk when using 
different food-stuffs. For the purpoi^ of this* experiment Red 
Danish, Jersey, and a cross between these two breeds have been 
tried. • No difference has been established between yiese classes 
of cows. However, in-order to*show whbt an impoi^Riit line of 
work this is, it may be mentioned that similar wbrk' on 59 ft^nns 
in Surrey and Kent has shown that the cost of food to produce 
1 gallon of milk varies from 3*83 pence to 10' 54 pence, Sverago 
cost being 6*58 pence. * * 

Researches on iJie amount of protein necessary for milch gows. 

Until some 8 or 10 years ago the Danish feeding experiments 
had no other aim than that of being of purely pracl^ical benefit. 
Then came a time when certain of the results appeared to differ 
in some important matters from certain apparently well established 
physiological theories. In, consequence the Laboratory Vas sub* • 
mitted to very violent attacks. In repl^ it instifuted further 
researches, the results of w^jich proved the correct jsess of its former 
work. 

• • 

In this way there arose a high class series of researches hsfving 
for their object the determination of the minimum amount of albu- 
minoid nitrogenous \ratter necessary to be fed to milking epws. 
It is worth while to refer more fully to this research workjbecausei 
of the curious facts broughl^to light. The research has been fully, 
describe]} in the 60th report of the Laboratory published in Danish. 
In order to explain the origin of the research, it is e^essary forius 
to study Datklsh agric!\ilture shortly after the middle of last century, 
at the close of the war with Germany. H then became cssentj^l 
for the farmers, in order tq improve their dairy industry, to produce 
large quantities of milk throughout the year, and not only imsum* 
(oer as her^foie. It was therefore necessary to reform the lecylmg 

L^Fint report on the ooalfof food%ii the production of milk in the Counties of Kent and 
Surreyt 1908«9«10. James Mackintosh* South Eastern Agricultural College* Wye. • 
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of their batutle. Hetioe, to the hay and straw already fed, they added 
concenjirated foods, scbh as cereal grains and oil-oake. Mangold 
wunsels, at that time little cultivated, formed a very small part of 
the rations of cattle. As a^ result the millr yield was increased by 
the feeding of large quantities of concentrated food, which however 
was a vSy ^stly proceeding. As the growth of mangold wuizels 
spread, it was seen that great econbmy could be efEected by substi- 
tuting them as fkr as possible for concentrated foods in rations. 
The question to be decided was to what extent they could take 
the place of concentrated food in the ration without detriment 
to<the milk supply or the health of the animals. Apart from the 
large amount of work which would be thrown on the digestive tracts 
by the assimilation of such large rations of mangold wurzels, a total 
substitution seemed unthinkable. The mixture of straw, hay, and 
mangolds is very poor in nitrogenous matters, and the addition of 
certain amoimt of concentrated food, rich in protein seemed in- 
dispensable. From reasons of economy, however, a large number 
of farmeyii had pushed the substitution very far, so far in fact that 
the question arose whether they had not surpassed the safe limit. 
The opinion of 's^^ntific men was divided. The Agricultural Labo- 
ratory thereupon submitted the point 1:o the test of experiment. 
The^ particular tr\i(ils w6re carried out in 1900 to 1901 on 48 lots 
of ten milch cows each and the results were published in the 55th 
report of the Laboratory. They led definitely if. the conclusion that 
during winter the substitution of mangolds for cereal grains or oil- 
cake could be made within large limits without detriment to the 
production of xndk, the maintenance of Ihe live weight or the health 
of the cows. Animals weighing 475 — 500 kilogrammes, ^kept in 
good conditioSC gained daily 100 — 150 gms., and yielded during 
the winter months 11 — 13 litres of milk daily, quite indifferently 
whether they were on (i, ration 6f ' . 


4*5 kiloginii. 
4*6 


1(^16 
ur of 4*5 
4 
2 

and 40—45 


. . Stiaw. 

. . Cereal graiue. 

, . Mangolds. 

. . Straw. i 

;; 

.. Mangdds. 
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Oul; of these ezpeiiments arose the controversy referred to 
above. The critits would not allow that ^.ration such as the last 
would permit of the production df 11 — 13 litre^oi^milk daily without 
loss of nitrogenous substance from the animals’^tissues, and hence, 
without andangfiTiTig ^he health of the anim&ls. 

In order to follow the discussion further it is ncCest^iry to cull 
attehtion to the miniTnnm amount of digestible nitrogSnous matter ' 
which various investigators had held to be necessary m an animal's 
food when at rest and producing no milk, in order that it ^ould 
maintain its body weight. According to Wolff and jL^hnuum’s 
tables for a cow of 500 kilogrammes live weight at le&t 350 grains 
of digestible nitrogenous matter must be fed daily. This figure 
agrees with the tables of Kellner. More recent work by Henneberg 
and Stohmann, G. Kuhn, and Kellner showed that the minimum 
fi^e might be as low as 300 or even 250 gms.* Armsby’s 
work showed that 3 cattle at rest weighing respectively 420, 450, 
and 400 kilogrammes which were fed for 71 da 3 rs on hay were k^t 
in nitrogenous equilibrium by a ration containing 225,^222*2, and 
243*8 gms. of nitrogendus matter per day per 500 kilogramfiie 
live weight — ^a mean figure of 230 gms. 

As a matter of fact, the figure for the daily dinount of jpecessary 
digestible nitrogenous matter which waw generally accepted by the 
authorities at that time, for maintaining the body weight *of an 
animal weighing ^0 kilogrammes, doing no work, and producing 
no milk, was 350 gms. If an animal was producing 5 kilogiwnunes 
of milk per day, then it was generally agreed that aiUither 3b0 
gms.^ of digestible nitrogenous matter, or 700 ^pi. in all per 500 
kilogns. body weight, would have to be fed. From this figura 
it can be calculated that a cow giving 20 kiiog^. of milk daily 
would have to receive a ration of at least 6 kilogms. of cotton cake 
in addition to mangolds, hay, dnd strawy Such a ration is prac- 
tically impossible. 

I (Nitrogen x6'2&) 

*“ Haintenance*Bationii of Cattle.” BuU Nn. 42. Penwii^nid State Sol&ge Agfi. 
Xmp. Station. 1898. * * 

*7iie KeHner, Arnubji, and Hanaon. dlnoker of Minneaota, howoTer, givet a fignie mnofa 
lower than thia. 
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The ‘Criticisms against the Copenhagen experiments ^eie 
' based on the above fignies. The critics said if y6u subtract from 
the ' total digestible 'nitrogenous fnatter tlrhich you feed to each 
animial per day th^, 300 to 350 gms. generally recognised as neces- 
s{^ for maintaining the nitrogenous equilibrium of an animal at 
rest and producing no milk, then the remainder will not be sufficient 
to make up foV the nitrogen secreted'in the milk, the yield of which, 
it will be remembeied, was 11 — 13 litres a day in these experiments. 
' Matters are still worse, they said, if it be remembered that in rations 
rich in lUAUgolds as much as 20 per cent, of the digestible nitrogen- 
ous mattei; is in a non-proteid condition and of less use for nutrition. 

Hence one of two things must follow. Either the animals 
dreUr on the nitrogen of their own tissues in order to supply the 
milk, or else there must have been some very large error in the 
. experiments. 

Thus confronted by critics the Laboratory had to maintain 
it| reputation. They were certain there was no error in their 
experiments, and it seemed as though the animals must have lost 
nitrogen from their body tissues. It was surprising, however, that 
their body weight^ad not decreased. It had in fact shown a slight 
increase.c The quWion then arose whether the animals were 
laying on non-nit rogonous ‘matter in the form of fat, and by this 
source of ^in m&skiug the loss due to waste of nitrogenous tissues. 

The Laboratory decided there was a certaj^ though difficult 
way of clearing up the problem. This was to feed cows on rations 
ridh in mangolds and hence poor in nitrogenous constituents, that 
isurations similar to those employed in thcil feeding trials of 1900-01, 
an^ then to keep a careful balance sheet of the nitrogen beitig fed 
to the animals aiHSi of that given out by them, in their fsecqs, urine, 
and milk. Such experiments were carried out, and their results 
are set out in the 60th report of tht station. The experiments were 
very comprehensive and, by a scale of rations poorer and poorer 
in piptdia, showed definitely what was the indispensable TninimnTn 
that ifliloh cows dught to receive daily in order that they should 
maintain their body weight and not lose nitrogen irom their own 
tissues. 
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Jn *11 nine co\ra wexe included in this esperiment and they were 
kept continuously under eizpenment from the beginning of Novem- 
ber, 1905,' till July, 1906, and* 200,000 obsetvatiofls were taken. 
During the course of the eiqteriment each cow Received a ration in 
which the proportion of concentrated food-stuffis (fed as cotton ca^je) 
to tjiat of mangolds varied £rom time to tim&. The total 
wei^t and nitrogen content o^ all food ; given was (tetermined, as 
was also the total weight and nitrogen content of tile milfe',^urine, 
and feeces. In some cases the proportion of mangolds to 
cotton cake was very high indeed, and cases were found. where the 
ftnimala had to draw on their body tissue in order to supply* the 
nitrogen excreted in their milk, urine, and faeces. 

In order to illustrate the results we will consider the tyjlical 
case of a cow (numbered 68 in the above report). There were 16 
periods throughout the duration of the experiment, during each of 
which the animal was receiving a varying proportion of mangolds, 
cotton cake, hay, and straw. During each period the dajjiy 
amounts of nitrogen in the food, fasces, urine, and^^lk were 
determined. The amoun); of nitrogen in (he food ^ried from 151 
gms. daily to as much as 329 gms. daily. Fon our purpose we 
will consider the 8th to \he 13th periods which lasted from the 
6th February to the 25th April, 1906, eft 79 days in all. During 
this time the cow consumed a ration rich in mangolds aad poor in 
cotton cake. Th<^ actual ration was throughout somewhat as 
follows : — 

5 kilogrammes of straw. 

2'5 * „ „ meadow haj. 

1*25 ,« „ decorticated cotton cake. 

4'^ „ „ mangolds. 

The animal’s weight was 453 kilogrammes at the beginning 
and 457 kilogrammes afterwards.^ Hence ils weight kept fairly Con- 
stant. The average production of milk was rather oA^^gr 13 litres 
per day. Its average daily intake of nitrogen in its food*wa8i 191 
gms. It excreted in its fseces 90 gms., in its urine 34, while the, 
milk contained 59 ems., .making a total of 183 gms. oh nitrogen. 
Hence the animal^ body was gaining daily 191 — 183^8 gms. 
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of nitrogeiv There is therefore We a cow, which, dtinng 2| 
' monthS;^ has suffered neloss in weight of its own liitrogenous tissues 
and has given'an aVerage daily yield of 1^ litres of milk, and that 
on a ration rather poorer, from the nitrogenous point of view, than 
tbajb fed to the cows in the experiments of 1900-1. As has been 
seen these' rations were denounced by the critics as being too, poor 
in nitrogen for animals yielding 11^13 litres of milk. It will be 
conv^tffent to call the reader’s attention here to the fact that of the 
nitrogenous matter fed in the food only about 50 per cent, is digest- 
ible. Hence the above animal was receiving 95*5 gms. digestible 
nitrogen daily equal to 95*5 x 6*25, that is, 596 gms. digestible nitro- 
genous matter. According to the critics it should have received 
(356 gms. ;f *“ ^ w equal to 1,163 gms. 

The experiments thus upheld the previous feeding experiments 
of 1901-2, and also showed that the accepted figures for the amounts 
of nitrogenous matter required by milkitig cows were much too high. 
Ih may be of interest hereto note that the experiments further 
Showed a flose connection between the amount of nitrogenous matter 
in the food and the amoimt of nitrogen excreted in the urea. As 
the food became^less nitrogenous sp did the nitrogen content of 

I 

the urinw .decrease. 

Hefore leaving t}Ie subject of the minimum desirable mtrogen 
content of'cattle foods, reference may be made to work at the Min- 
nesota Agricultural Station by Hsecker and described by Benedict.* 

Two lots of cows were taken. Lot A received a ration contain- 
ing the normal quantity of protein, and lot B one much poorer in 
mtrogenous matl^r. The experiment spread over three yeara. For 
*the first two years there was no observable difference betw^n the 
two'lots. Durl^ the latter half of the third winter, lot began to 
get thin and their skin became hard to the touch, a sign of bad 
nutrition. The amount/'of nitrogenous matter in their food was 
increased fgid they at once recovered thfeir normal state. Thus 

up to a 'point Htecker’s experiments confirm the Danish ones, but 
* .. i 

' llB daily yield of milk was 13 litres* roughly 13*28 kilogms. 'Aie animal weighed 45 
kilogms. : heAoe fraoliou , « 

t Beiie<]iict. iimertcon Journal of 1905. 
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they go beyond them by allowing that over bng ^liods a low 
protein diet is not desirable. Practically, Hecker’s results^ however, 
have no significance tb the D^nes, for it is finly dhring the >mter 
months that they feed low protein di^s of mangold wurzels. During 
the summer months their animals get 'plenty of pasture, ^nd 
grqpu fodder, which contain sufficient nitrogenous m^tcr. 

* Hence, this series of Dahish expk'iments establishes the bet 
that the Danes can substitute during the winter less ^i^nsive 
foods such as mangolds for expensive foods such as cotton cakS 
without decreasing the yield of milk or endangering the health of 
the cattle. 

It may be of interest to remark that Dr. Hindhede who was 
responsible for much of the above work has recently turned his 
attention to human nutrition. His results' seem to show that ' 
here again the nitrogenous content of human food is much too higfi, 


* Hindhode. J^rolein and NiUrition^an Ewartp Ooymour ft Co., 



THE IMPROVEMENT OF CANE CULTIVATION IN THJl 

' SOUTH GANARA ‘DISTRICT. 

« 

BY 

H. 0. SAMPSON, B.Sc., 

c Depu^ hireelor of AgricuUure, Southern Division, Trichinopo^. 


Ix 190'J, when little was known, of the agricultural conditions 
of the West Coast, a trial crop of sugarcane was grown on the newly 
opened Agricultural Station at TaUparaniba in North Malabar. 
This was an entirely new crop to tliis part of the West Coast, thus 
the* methods of cultivation adopted were suggested by the expe- 
rience gained in the drier districts of the East Coast. Considerable 
stress was laid on two points, viz., adequate manuring and drainage. 
On the East Coast 'it is the practice to manure very heavily either 
with cattle' nianure and green leaves or, in places where the supply 
of these, is insufficient, ‘vuth' oil-cakes either castor or groundnut. 
Cattle manure is not available in any quantity in Malabar and the 
price of oil-cakes is prohibitive. Fish manure ^each-dried sar- 
dines) is, however, plentiful in most seasons at reasonable rates and 
this was used as a manure for this trial crop. Two vtqieties were 
tried, via.. Red and Striped Mauritius. These were planted in 
tifbnChes 4 feet ^rt in March and '^ere earthed up b^ore the 
monsoon broke in June. As the South-West Monsoon is y&cy-he&yy 
(the rainfall for June, July, and August averages about 100 inches) 
and t*he air is laden with/moisture, particular attention was paid 
to ‘drainage... Deep trenches were dug between the rows of cane 
.and hi^ ridges were formed along the rows. These trenches were 
all connected with a deeper trench which carried §& all surface 
water. The growth of this crop exceeded all ei^ectations and was 
as good (bathat of the heaviest crops on the East Ck>ast. 

( 76 , ) 
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After the monsoon of the same year, when touring for the firs^j 
time in the South Canwa l)ist|ict, the difference between the pale 
and stunted crops there and those raised on the Agricultural Station 
in the adjoining district was very marked ipde^d. A few sets were 
accordingly distributed at the next planting season through the 
District Agricultural Association of South Canarapnd these were 
planted on one of th (4 backwater island'^inthc river near Mangalore. 
These crops were inspected later in the scason'and though\be Bed 
Mauritius proved itself to be a much more vigorous variety .than 
the local cane and gave what in the locality was coi\^iddted an ex- 
cellent crop, it could not be compared with the luxurfance bi the 
crops on the Agricultural Station. Tliis was attributed (and 
ri^tly as it afterwai'ds turned put) to the lack of adequate drainage 
and manuring. An officer of the Department was then sent to tour 
in the canc tracts of the district to get into touch with actual cantf 
cultivators. A few of these in the Mangalore, Udipi, and Coonda- 
pur Taluks were induced to try these canes, and further these 
cultivators were inducqjl to adopt the methods of cultivation and 
manuring which had proved so successful on the T&liparamba Agri- 
cultural Station. In a^few cases one of the ^bi-manent labourers 
from the Agricultural Station was sent to assist in 4h% planting. 
The results of these trials showed that *.just, as good crops of 
Bed Mauritius canes could be grown in South OanarfF as on the 
Agricultural Stailk)n. 

Thus, by introducing a new canc and insisting on certain 
methods of, cultivation, it was possible to introduce better methods 
of cane cultivation which would have been practically impossable 
if attompCed in the first inst^cc with the local cSiUe. Subseqp&ntly 
the cultivators, finding that wider planting, better manuring, and 
adequate drainage gave such satisfactory results with the new cane, 
successfully adopted these methods of ^bultivation for their*local ' 
canes. The Bed Mauritius, however, at once found favour *ou 
account of its great vigour, and it is generally stated by 'those who* 
have cultivate it that it yields half as much again as the best local 
variety. It may Jbe asked, hp^^ver, why the Bed Mauritius, if it 
^ves such good results, has not entirely supplanted the Iqpal cane. 
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, There are two reasons, Sistly, much of the thick cane grown in the 
district is sold for ohe\^'ng; and for this purpose the local thick 
soft-rinded canes dre much preferred to a hard-rinded cane like 
the Bed Mauritius.' T^e cultivating Boman Catholic Christian, 
among whom cane cultivation is practically con£ned, is usually 
only a petty cultivator, and depends on his industiy for his liiv^eli- 
hood, and thus has to live*a hand-to-mouth existence. By selling 
the locciT cane in small lots for chewing, he can manage to exist until 
the bulk of the crop is ripe for making jaggery. Secondly, the local 
thick callus, ^.ccustomed as they have been for centuries to very 
close* planthig, do not tiller freely like the Bed Mauritius, thus they 
ripen more evenly, the canes being practically all of the same age. 
At the end.of the monsoon ja^ery is always scarce, especially in 
those parts of the district wliich are only accessible by sea ; for 
’'during the monsoon all the ports arc closed. Thus considerably 
higher prices are paid for jaggery immediately after the monsoon 
and the local soft-rinded thick canes are then in considerable 
demand fox' milling. 

It seems probable therefore that though the bulk of the crop 
will in the future be Bed Mauritius there will always be a consider- 
able area* of the better local canes imder cultivation. The fact, 
however, that the Bed Mauritius is a hard-rinded thick cigae has 
meant, and’will mean in the future, a considerable expansion in the 
area under cane. Up till the introduction of thisfvariety, the culti- 
vation of thick canes was practically confined to the islands in the 
river backwaters, for if grown on the main land very considerable 
damage was always done to the crops by jackals. . The Bed Mauri - 
tius*9ane being jjjsoof against the attack of these has iiieani that 
thick canes can replace and have in many places replacedutbs Karri 
kabbu — ^the local hard-rinded red cane. This has greatly extended 
the possibilities of profitable cane' cultivation. 

Whpn Bed Mauritius canes were firsfl successfully grown a 
new difficulty arose in milling them. Up till that time, the iron 
cane miU was unknown in the di^rict and it was ^ound that the 
local wooden mill could not properly .crush, thesq thick hard canes. 

If this cgne was to stay it was essential that a better mill should be 
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introdudied. Although iroU mills have entirely replaced the old 
wooden mill on the East Coast, the introduc^on was a real 4idiculty 
in South Canara owing {o the poverty of the caifc growers. Udore* 
over there were serious misgivings in^he minds of the people that 
the iron mill would need a much heavier draught than their cattle 
could manage. After considerable inducement one or two men 
who were profession^ jaggery makers 'were induced to purchase 
iron mills, when the better extraction of juice £nd the moi\rapid 
work soon became evident, and all doubts as to the capacity of 
their cattle to drive the mill were removed. ^ • • 

The very fact, however, that these iron mills did more eftieient 
work led up to another difficulty. It was found that the priim’tive 
methods in vogue of jaggery majdng could not cope with the rapid 
extraction of juice, and, if these mills were to come into general use, 
it was necessary to improve the methods of jaggery making. 
Further, improvements in jaggery making were essential if the area 
under cane was to be maintained, let alone increased. The priioi' 
tive hearths had no through draught, while the pans ior boihnjg 
were very small. Thus there was not only a great waste of fuel 
through incomplete combustion, but there was a great waste of 
heat. Even as far back as 1801 Buchanan wrote “tli,e»want of 
firewood is the greatest obstacle to thfs cultivation.” 

Accordingly in 1911 an officer of the Department who had a 
practical knowledge of jaggery making was sent to this district to 
erect proper furnaces and to introduce larger pans for boiling* juice. 
These were erected in centres where the iron mill had been intro- 
duced, and, meaning as tfiey did a great saving iy fuel and thus Jn 
the edfet of*preparing jaggery ,*they have generally come into favour 
while the old wooden mill has now practically disappeared from the 
district. 

These last two years have seen a steady advance in the sifgar- 
cane industry of South tlanara. There has been a genej^l impro^- 
ment in the methods of cultivation. The canes arc plantdd'further 
apart, attention is given to manuring, drainage,* and weeding, and 
much greater economy i^ efie^ed in the manufacture of jaggery. ' 
The area in the district grown with Mauritius canes is Jbffis year 



80 < AGRICULTDRAL jOumi OF INDIA [X, I. 

r * 

reported 'ta be 194 acres, or 10 per cent, of the total nonbal area. 
This dqps not seem at*%r8t sight a very large item, but when it is 
considered that aft individual holding of cane probably averages 10 
to 15 cents this means that t]ie Department has got into touch with, 
and has gained the confidence of, a very large number of hardwork* 
iug smalfryojs, while the fame of these new varieties of cane has 
spread not only throughout the district but iptothe adjoining terri- 
toriea^f North Oanara and Mysore. 

, Reading Buchanan’s' account of the cane cultivation in this 
district ^vri1j2bcn in 1801 and comparing it with the cultivation as 
practised in 1908 it is evident that no innovation in the methods 
of cultivation had been introduced within that period. The only 
innovation apparently had been tlje introduction of a new variety 
called locally Dassa No&btt— the Nmnmaki of the East Coast — 
into the Mangalore Taluk. Yet within a period of 5 years the 
Department has been able, by the introduction of a new variety 
of cane, to effect many improvements not only in the cultivation 
bpt also ifi the manufacture of jaggery. , 

Granted that the cane crop is of minor importance in this dis- 
trict, the work is' of much greater significance than is at first appa- 
rent, as rt bus paved the way for other and more important district 
work ; and the ryots now realize that the officers of the Department 
are not merely Government officials, but have a practical knowledge 
of fanning, and can by their advice and guidanofi render them con- 
siderable assistance in improving their local methods of agriculture. 


' Buchanan's Mymre^ C^mra^ ant MaUhar, 



NOTES ON THE CULTIVATION OF BEftSBEM. 

Y 

CAPT. A. S. MARRIOTT, 

Military Farms Department, 


Under the name of 'Bersecm are includefl the various kindf of 
clover grown in Egypt, wliich are all varieties of TrifolUm Ahxan- 
drium. 

The growth of this crop is very advantageous from an agricul- 
tural point of view, for tlfe following reasons : 

(t) Berscem tends to prevent the diminution of humus fVi 
the soil. 

Decomposition proceeds very rapidly in India, so’that, with the 
aid of irrigation, there is jfc tendency to serious ]qs.s of humus. The 
roots of berseem and a little stem are lef^ i jx the ground ill all eases. 
{ii) It is very successful in opening up»the «soiI. 

(wr) It possesses a high mauurial value as belonging to the 
■ LeguittinmcB family. It has the power of fixing the 
nitrogen of the air. and coixverting it into plant food. 

The roots of berseem have been found to contain about S.5 lb.3. 
of nitrggen j>er acre. If, however, the crop is all<9wed to seed, thft 
roots lose most of this nitrogen, which goes to assist in the fowna- 
tion of the?* seed. * 

{iv) It is excellent as a food both for horses and dairy stqpk. 

In Egypt during it^ period of growth it forms the only food 
for stock. 


: There are four •chief •varieties of Berseem, viz., Fahl, Saidi, 
Miscaiiri, and Ehadrawi ; of these only the two latter are 

( 81 ) 
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worthy df , consideration for Military Farms, vk., Miscawi and 
Ehadra^. 

The berseem 'grown in Lahore is almost certainly Miscawi, 
which is by far the most important variety. It is tall, luxuriant 
in growth, and yields an astonishing amount of green food. It is 
very largely grown under perennial irrigation, requires plenjiy of 
water, and will give four or five cuttings and a seed crop. 

!b&iadrawi is not largely grown in Egypt. This variety resem- 
bles the Miscawi, also requires a lot of water, but gives more 
cuttingsj' ' 


The hvnd should be prepared more or less as for an ordinary 
rdbi crop, but one or two ploughings with a native plou^ are as 
a rule, sufficient. 

Manures are not necessary as the growth is quite satisfactory 
without them. It will grow well on most cultivated soils. The 
plant willliot grow on salt lands, but is extensively used on lands 
in the process of reclamation after Panicum Crus-Gafli, or rice. 
When Panicum-Crus OaUi or rice has ,been successfully grown 
on land, 'it is followed by a crop of berseem. If this grows 
well, the land is considered reclaimed, as all other crops follow. 
UnreclainSed land is generally poor in organic matter and nitrogen, 
and for this reason berseem growing is extensively advocated. 

^e seed should be sown about the middle of September to 
the extent of 40 lbs. per acre. The lan^, is heavily watered (about 
2* deep), and the seed is broadcasted on the water. It sinks, to the 
bottom and, the water having disappeared, the seed quickly 
germinates. The day before sowing, the seed should be soaked over- 
ni^t, and sown about midday. 

When the seed is sown early and gets the benefit of the warm 
weather the plants grow rapidly. There is danger in early sowing 
as the young plant is subject to the attacks of surface caterpillars 
and cotton worm. 

Late sowing, however, may retard the crop greatly, rince cold 
weather in the early stages will almost stop the growth. About 
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two to'tliree waterings will be required before takgigf the first 
cutting (45 to 80 days after sowing, depS&dent on the feather). 
The crop should be cutVhen aliout 15 to 18 mehes'high. 

The crop should not be in actual need of awater when cut, as 
it is important that the soil should be just moist enough to stimulate 
the pjant to grow again when cut. This is best done by* watering 
about ten days before cutting. * A few 'days after cutting, the crop 
is watered again, and usually gives a second cutting in ff^m 35 
to 40 days. 

With early sown berseem as many as five or six puttim^ can 
be obtained. 

The early cuttings of berseem contain a very large percentage 
of water (about 86 per cent), and^forthat reason are not suitable for 
hay-making. The later cuttings can be made into hay or “Driss.’’ 
These cuttings contain loss water and readily dry into hay. The 
process is very simple, the qrop is cut and left to dry on the ground, 
and then carried. It is usual, if seed is required, to allow, in the 
case of early grown berseem, the fifth crop to flower and«seed, and, 
in the case of late grown*berseem, the fourth crop. . 


Seed. 

Th^ average sample of seed usually contoljps some 7 per cent, of 
impurities, mainly chicory and wild mustard. These are b9th edible, 
but ojanions on their desirability are divided. The Agricultural 
Officer, North-West Frontier* Province, states the present pf 
chieory is demrable as it prevents “ hoven” ; the Egyptian autho- 
rities, however, state that it tends to cause scouring, and to kill 
out th^ berSeem. It was not4d that after each catting the amqifiit * 
of chicory ^decreased. 

Befport on groytOt in In^ia. 

The seed was first sown in the winter of 1912-13 at J'erqzepoift 
and Lahore. 

At Ferozepbre it was sown on manured land (1| acres), and was, 
most successful, ^^^ng an ouhtum of 34,977^1bs. or 437 maunds 
per acre. 
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At Lahore, ovnng to a change of staff, nothing was known of 
the seed having been ordered until about a week' before its arrival. 
The only land available was some 2\ acres of inferior land, on which 
a crop of rice had- been grgwn in the previous kharif. The plot 
was ploughed twice, and the seed sown. The outturn was fair, 
and in conjunction with results obtained at Ferozepore it was 
decided to qontinuc its Cultivation. . 

^en maunds of seed were obtained, and one maund was trans- 
ferred from Lahore to Multan and Lucknow Grass Farms. 

The seed was sown between the 1st and 10th of October, and 
the first 'cutting was ready about the 20th November. 

The seed was obtained originally from the Deputy Director 
of Agriculture, Sind, who cannot now supply it, but seed can be 
obtained from the Sind Declamation Company, Miipurkhas, for . 
Ds. 16 per maund. 

As the seed is not harvested in Fjgypt until June or July it 
is difficult to obtain it in India before October, but this year it has 
already been obtained, and will be sowjj earlier, when even better 
results should be obtained. 


Outturn. 

Tjdhore . — The t^al outturn from 16 acres was 537.143 lbs. 
cxclusivi) of 1 acre left for seed which yielded 150 lbs. of seed, giving 
a,n outturn (green) per acre of 35,809 lbs. Tke fodder was issued 
at 3^ lbs. equal to 20 lbs. of hay, so the outturn on a hay basis per 
acre was 20,462 lbs. or 255 inaunds. 

The 2-J aens previously sown in the year before were re-sown 
and gave six cuttings as under 

iBt Cutting '' 

2a(l Cutting 


3rcl Cutting 
4th Cutting 
5th Cutting 
Gt]|l Cutting 


11,200 
18,073 „ 
28.763 „ 
31,364 
24,652 
6,458 „ 


Total „ iao‘410 or 53,515 Iba. 

per acre 


equivalent to 30.680 lbs. of hay or 382 maunds. 



85 


COLTIVATION ' Of BBRSEJiM 

• 

This conclusively proves the value of soil inoculation with 
regard to this crop. The piinc^le now to* followed is, where 
land has given but a poor crop of bcrscem, to re-sow with bersecm 
the next year when, if the crop is successful tlUb land may be con- 
sidered as good for all crops. The 2^ acres in questiou^will now 
be pyt down to grass. A small amount, viz., 4,200 Jbs. of green 
berseem, was made intn hay, but only gave an outtuiai of 600 lbs. 
The Divisional Veterinary Officer bought this, and stated hay 
was an excellent fodder, but the loss is heavy and as in the aase 
of lucerne hay it tends to becoin-*. very brittle. • ** 

MuUan . — Two and a half bighas (5,000 sq. yds. or l‘ft33 acres) 
were sown on the 1st of November. The land, had be-en heavily 
manured and the resultant outttiru was 07,345 lbs. in ^hi.'(‘(‘. cut- 
tings. The outturn per acre was therefore 04,235 lbs. gi-ecn = J ,178 
maunds, which is equivalent to 674 inaunds per acre of hay. 

The crops were retarded by frosts during the luontli of Decem- 
ber. 

Itermrhs. 

The value of bersecm in reclaiming land has lieeu fully proveil. 

The eagerness with wliich all classes of aidmals devour this 
fodder is phenomenal. 

The* croj) becomes available foj’ issue before tucernc^ and the 
ordinary rabi crops arc ready. 

The Text-boo^ of Egyptian Agriculture has been the main 
soui'ce of all tlie information giveii above. 


[Importers ol' seed should endeavour to obtain seed free froiu duyt^cr wliieli i.s a (scriuu?^ 
licst of thfe cropfiii Egyjit and has Ijocu itiiiKirtcd tlioncc into all countries which have iiii^u- 
duced bcrscem (sec Jyrirw '««;■«/ Jotmutl o/Jntlitit Vol. VIII, Pan III,^p. 306.)'-Eiiiti*r. ] 
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A Winnowing Machine. — A new Winnowing Machine has 
been recently obtained for the Central Farm, Coimbatore, and has 
been given a short trial during which it proved quite satisfactory. 
It is too expensive a machine for recommendation to ordinary 
farpicrs, but for work on a Seed Farm or Experimental Station 
it may he recommended. The selection of sieves was made, on 



conade^tion of a series of actual samples by the makers them- 
selves, and should tackle all grains. 

The-^machine is made by Thomas Corbetl^of the Perseverance 
Iron Works, Shrewsbury. It is known as the A. 3 winnower 'Jv'ith 

( 86 > 
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20 X 20* riddles, less No. 2 and 3, fitted mth portable bgttbm frame 
and a fluted iron ‘roller. This feed roller v4s added, and the writer ‘ 
thinks it justifies itself) because it has been found ‘difficult to' get 
women to feed regularly, and no machine wijl do its work well 
otherwise. A blowing tray, 2 extra riddles 6x6 and 8 x 8, 2 e^ra 
trayg 10 x 10 and 16 x 16, and 2 screens 10 x 10 and* 16 16, were 
included, giving a range which should cover most grains likely. 
The total cost of this machine and extras, including packing 
and freight to Madras, was approximately Rs. 250. — (R. Cecil 
Wood.) , - - 


Storage of Seed Potato^ at Landhi Oovern^ent !]?abm 
NEAR Karachi. — T here has been much complaint in the potato- 
growing district round Karachi of the difficulty of storing seed • 
potatoes. Potato mbths, .fungus, and shrivelling cause a con- 
siderable amount of damage each year. The area of potato 
cultivation is generally^ under 2,500 acres per year. ‘In Septem- 
ber and October Italian seed is available in Karachi, but for hot 
weather crops seed must be stored. 

In the past, keeping in gunny bags and spraying, with crude 
oil eniulsion have proved unsatisfactory. *, ^ 

A trial was made in the present season of storing in boxes of 
a similar pattern to those used in the early potato districts in Britain. 
The boxes are made of 1" de^ wood, and cost about 3 annas. The 

.7 • • 

godown has^ a spring wire gauze door, and the small windows are 
covered with gauze. 300 boxes were used. 

fhe aVerage weight of sehd potatoes put in each box was 6§^lb9. 
The total weight of potatoes put in boxes was 2,000 lbs. 
Th^ were filled on the 10th January 1914. 

Potatoes were planted fronf the boxes on 10th June 19ll. 

Then the average weight in each box was ^ *5]^^ ll)s. 

Total weight of potatoes planted was *• , •* 1,7^0 „ ' 

Loss • •• •• •• •• 240 „ , 

This equals 12 per cent, en amount stored. 

The potatoes in the boxes are easily got at and inspected. 
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Ilott'eD potatoes were removed once a week. 

The^ boxes are 2* Icnig and 1" broad. They are 71* high at the 
ends. The potatoes sprout in the boxes and are planted direct 
from the boxes without br^ldngthesprouts.~(G. Henderson.) 


A New IDrao Harrow. — This, harrow ispiincipally intended 
to break the •clods which form one of the 'principal difficulties 
in wdtking black soil, especially in the sugar-cane tract whei’e 
such clods liindcr the further preparation of the land. 

The local implement Maind used for breaking clods does not 
deaf with these effectively and evcrywhci'e in the Deccan there is 
a ciy for an implement to do tliis operation more successfully. 



iftob 1 .— Tub fkomt fart ok thb drag harkow.”— tub harrow rROPBR. 

® * . . ■ 

Of the foreign implements the “ Disk Harrow '[ and the “ Nor- 

wegan Harrow ” are found to do the. work of clod crushing fairly 

well. They must be used immediately after ploughing to get the 
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desired Sffect. If the clods dry, the disks cannot break tTiese pro- 
perly. The “ Norwegian Harrow ” does ifttle better. , 

The “ Disk Harrow ” costs from sixty to oilte hundred rupees. 
The “ Norwegian Harrow ” costs about two hundred rupees. Both 
these require four bullocks to draw i]i the soils of the Deccan.. 

kithe present implement an attempt has been ma^lcto eonibiuc 
a harrow and a planl^r or a doat to bitak the clods, elTectively. 

The front part or harrow proper (see Fig. 1, page 88) tess s the 
clods and the float pulverises them. The former is made of wpod 
with iron teeth and can be repaired locally. The eosl^ oiiihe wood 
may be up to fifteeji rupees, but generally the cultivators do *not 
have to purchase wood for implements. They use babul wood from 
their farms. The teeth may cost about six rupees. Qj^tis instru- 
ment, as devised, is 5l feet long by fifteen inches wide, by five inches 
deep, and it carries thirteen teeth in two rows set alternately. The 
distance between the teeth.in the rowis nine inches, and since they 
ai'e set alternately they cut tracks four and a half inches apai^’. 
TJie teeth are strong ; they are curved and flattened at^the point. 
They break and tear the clods with fair success. * 

The harrow is provided wth two wheels which can be lowered 
or rmsed by means of a lever. 

The harrow has done excellent work evljn without the lifliiig 
arrangement sliown in the illustration, but it was found too heavy 
to lift for cleaning or for relieving it from weeds, etc., when worked 
in moist soil as a “ cultivator.*’ If the lever, with wliieh the har- 
row IS provicjeil, is pulled back, the harrow is lifted and can then 
easily Jbe relieved of the weeds. 

The wliecls can be used to adjust the dojjth and to bear sfhe* 
weight of the harrow. They are, moreover, very useful for remov- 
ing the implement from one field to another. 

The float or planker (Fig. 2, ‘page 90) goes behind tue narrow 
and crushes the lumps effectively winch have been already^ partly 
broken. The planks are so arranged that they^ catch and strike 
the clods as it’js drawn over the soil. The planks lap over one 
another, presenting edges vdiich break the clods atid do not 
merely, push them into the soil as the Maind dues. 
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Three., planks 5^'x7'x2|* are fixed in the two rumiers in a 
slanting direction, eadi just overlapping the edge of the plank in 
front as shown in t&e picture. The lower edges of the planks are 
protected by means of irop bands. 

. When the complete implement (Plate III) is worked the 
harrow carries the fioat behind it. The float balances the forward 
pull on the jiarrow and 'enables it' to hold jn the ground without 



Fig. 2. Thb Beak Pobtioit of tbb “Drag HaIuiow.”— Thb float ok flanker. 

• f 

ji^ping about. Four bullocks are required to draw the imple- 
ment. 

The front portion (harrow, Fig. 1) can be used to stir the soil 
deeply as a preparatioi^ for sowing. Four bullocks will be 
required for this in damp heavy black soils. 

' ^e float C^ig. 2) when used alone makes an admirable 
leveller and is a decided improvement on the log harrow. When 
worirnd done chains may be used. • Only two «buUocks are required 
since it'is used when the soil is dry.-~(P. C. Path.) 





THE DRAG HARROW. 
Ccmplste in working order 




K0T19 


91 


iHFitovED FRUIT BOXES. — The packing and transpoitation of 
fruit under Indian conations dealt \idth in some dqjiail in s 
recent issue of this Journal (Vol. VIII, Fart HI, *1913). In the 
paper in question, a detailed accouqt was, |^en of the various 
packages taken up by the trade at Quetta together with a state- 
mei:\jb*of the general lines of progress likely to jiel^ useful results 
in the immediate future. 

During the present year, further progress has been made at 
the Quetta Fruit E^eriment Station in designing suitable fruit * 
packages for the five-seer parcels rate. In the original Quetta 
peach crates, chip compartmento were used for each^'poach and 
laths w;ere employed for the top and bottom of the box. The 
separate laths were found to be unsuitable in practice ,on Indian 
railways on account of the comparative ease with which thefts 
in transit could be carried out without risk of immediate detec- • 
tion on delivery of the crates. Further, the labour of making 
the separate chip compartments was considerable. • 

Two changes have b^en made in the Quetta peach crates by 
which the above disadvantages have been entirely removed. In 
place of the separate chfp compartments, a collapsible cardboard 
fitting has been used instead. This folds fiat and is imppxted ready 
for uset Two box boards, which leave a venfjlatiqn space of about 
one-third of an inch down the middle of the box, are used^instead of 
the narrow laths. These cannot be removed in transit unless the 
lead seals are broken. The arrangement will be clear from Fig. 1 
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which shows on the left, a crate with the cardboard fitting 
indde ; on the right, a crate ready for despatch with a separate 
cardboard fitting below. 

During the past year the whole stock of these im* 
proved crates, nearly five hundred in number, were at once sold 
to the trade and proved entirely satisfactory under Indian 
conditions. , 

At the same time, a fruit box on the same principles 
as the above, but made entirely of cardboard, was put on 
the market at Quetta. The whole of the outside of the 
box consists of a single piece of cardboard and the boxes 
can be set up very rapidly. The separate compartments are 
of cardboard on the same principles as those shown in 
big. 1. With these cardboard boxes, thefts in transit are quite 
impossible. One hundred and forty-four of these boxes were 
imported, and of these only a few were offered for retail sale as 
the majority were at once bought up by the fixiit merchants. 
Judged by the demand in the Quetta market in 1914, cardboard 
fruit boxes are likely to become exceedingly popular in India and 
steps have been taken to import a larger number for use at Quetta 
next year. 

The crates introduced at Quetta for twenty mediuni and 
fifteen large peaches are being adapted for other fruits by the 
simple expedient of changing the inside cardboard fittings. The 
fifteen peach crate with tlirec; and a lialf inch cube compartments 
will serve not only for large peaches but also for dessert apples, 
apricots, cherries and plums. A four-compaitment cardboard 
fitting renders these crates suitable for grapes. The twenty-peach 
crates, with three inch cube compartments, are suitable for ordi- 
nary peaches, nectarines, and medium-sized apples. These two 
crates, one of which will have tw'o kinds of cardboard fittings, 
will servo for five-seer parcels of most of the fruits grown at 
Quetta which are suitable for long distance transport. Work is 
now in progress to ascertain the cheapest source of the materials 
required for these packages and to compare Indian with imported 
wood. — (/.. llowAKn.) 
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In the July (1914) numbcT of The Tropiaai AgricuUugiM there is 
a very instructive article entitled “ liupro^ment of RicebySelec 
tion in Java,” by Dr. J. Van Breda Dc Ilann, which should prove 
interesting reading to those engaged in similai wrork in India. The 
article summarizes in some detail the important work which.has 
been<:arried on at Buitenzorg during the past ten yeafs byTdoqnctte 
and'Van der Stok, anj) the results achieved. The first work under- 
taken was to obtain as complete a knowledge as possible of the 
different species and varieties of rice cnltivatcd in the Is^nd. * 
Samples were collected from al! parts and ro\ighly olassifiecUaccording 
to the external characters of the ears, grain, awns, etc., lifter divid- 
ing the samples into the two broad classes of glutinous and non- 
glutinous. This work is said lio liavc resulted in a collectimi of 
6,400 samples, which were divided into 761 groups of non-glutinous 
and 141 of glutinous. The figures give som(5 idea of the magnitude • 
of the task. These sanrples were then ^own in pure-line culture 
for a scries of years, and the permanence of the characters acou- 
rately determined. Inthisway it was found, as is generally the case, 
that apparently homogeneous samples were in reality composed of 
several very distinct types, and to obtain a thorough selection, one 
must begin with pure cultures. As an instance of wlyifshas been 
done by ” pedigree ” cultures, it is stated tli^^ from a variety called 
“ Tranggerang ” types have been isolated wliich yield 2'6 tons 
per acre (or over 74 nrnunds). It would be interesting to know 
whether this extraordinarily* lugh yield has actually been obtained 
in field tests on a practical scale, dr whether the yield is only that 
of small * ‘ pedigree ’ ’ plots estimated to the acje, a very diffcrevit 
thing. • • 

There is an interesting paragraph on the popularization of the 
results. It is stated ” In order that the results may l.)c of intme- 
diate application to the cultivation of rice in Java, it is proposed ' 
to establish seed farms in several districts of the Islqjjid, since fhe 
results which have been obtained up to the present by a cbmparison . 
of pure lines ^th one another only hold good /or lands wliich are 
subject to the san^ condition§ of climate, soil, and irrigation as the* 
(flection plots at Buitenzorg. It has on other occasions been ^ 
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observed't^t some varieties of rice are very sensitive to changes 
' in these conditions, especially as regards their time of ripening, 
yield, etc. ; and it, lOs rightly be4n remaried that figures of yield 
obtained at Buiten^Vg ought not to be considered rigorously appli- 
cable everywhere. This has* been fully understood by planters and 
they ha've begun on their own lands to cultivate plants for seed 
production id accordance with the system of isolation. The same 
method must' be employed by the Government, if it desires to work 
in the interest of the native cultivator.” 

“In the seed farms, the cultivation of the varieties of rice 
which ezii^ in the immediate neighbourhood and form the ‘ popu- 
lation ’ must be undertaken, then the culture in ‘ pure-line ’ 
which will lead to a selection of the better types, the seed of which 
win be subsequently distributed under certain conditions to the 
natives. 

“ The selection plots at Buitenzorg will afford the necessary 
information, but the aim of the Station will always be primarily 
the elucidation of the scientific side of the question of selection 
and the importation of new varieties froiii other countries.” 

Other paragraphs discuss the flowering of rice, the biology of 
the rice flower, mechanical selection and hybridization. In sum- 
ming up, the following statement is made : — 

“We have ‘already seen that one must not remain content 
with selection only, but that seed farms must be instituted in order 
that the best use may be made of the results. 

* ‘ From efforts which have already been made in this direction 
and which prove that the native cultivator is well able to appreciate 
the value of better seed, it may be expected that those interested 
in the cultivation of rice will follow with the closest attention, and 
will derive very great benefits from, these seed farms. It may be 
asked whether it is not sufficient to point out the way and to pres- 
cribe meth^s by which the cultivators may arrive at an improve- 
ment of the rice plant, by using better seed for example, and leaving 
to ordinary practice the task of applying the facts discovered. 

* ‘ The answer to that is that the.applicatioit of methods for the 
improven.ent of grain demands in the first place a knowledge of the 
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Bdentifioipriiunples on which the method is based, and tWefofe it 
is not a task which can be undertaken by afjiyone. And, secondly, 
as has already been pro\^ in EuSrope, where the {jEirmers in’general 
have some knowledge of the principles of agrit^ulture, the work of 
improvement of cereals demands so*muclt attention and close 
control that it cannot be carried out in association with the ordinary 
work of cultivation.” — (6. P. fiKcroR.) , 


BiiXGAL Beans a new Fodder. — ^The June (1914]u number 
of the Bulletin of the DepartmeM of Agriculture, Trinidad and 
Tobago, has a note by Mr. Shrewsbury, Acting GSoverument 
Analyst, on this subject. Thp beans received for exdtni- 
nation were oval and rather flat, about 16 x 10 x 5 m.m., 

with black shining testss and a white oblong crattiriform hilum 
about 7 mm. in length. The Acting Director of Agriculture to 
whom the sample was submitted for botanical examination js 
inclined to call them StizolMum arterrimum, but he doubts whether 
this is not a synonym for StizoMrium utile the Muouna utilis of 
Wallich, which has been cultivated extensively in Mauritius and 
Tasmania as a table vegetable and as a fodder for Rattle. As 
Stizoldbium niveum, a closely related plant *to Stizolainum arter- 
rimum, causes vomiting and purging, and as Stizolobium arterrimum 
has not been known to be used for fodder or as human food, there 
were good grounds for suspebting the sample of toxic properties. 
But the search for cynogeneti^ glucosides by the method *of Henry 
and Auld has resulted in no evidence of their prince. It is al%> 
reported tlfat no evidence wa^ found of other poisonous glucosides^ 
saponins,>£ats, alkaloides, vegetable ptomaines or toxalbumms. 

Several feeding experiments with guinea-jngs, in which the 
animals were fed with liberal qfuantities of the whole meal,*the 
ground testas of the beans, the bean flour deprived of^the testsfs, 
and various solvent extracts of the whole meal, arc repoii;^ to 
have given entirely negative results. There was no indication of 
any toxic effect, th^ guinea-pig^ exhibiting no abnormal symptoms, 
aifll their excretions continuing perfectly normal in character. 
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It is stated that the whole meal from the beans has a clean 
and pleasant appearaijcc. The interior of the bean, which is easily 
ground! forms a yefy pale yellom^ powder; which is mottled by the 
shining fragments, olf the black testas. The taste and odour are 
pleasant and closely reseml&lc that of pea-meal. 

On analil^ses the Bengal bean has been found to be somewhat 
superior in feeing value' to Frencli, lima, qr Java beans an(^ that 
like these’ beans its nutritive properties are principally due to the 
high Content of carbohydrates and proteins. Owing chiefly to its 
low percentage of fat, its value is, however, considerably less than 
that of soy beans. 

In conclusion the writer rccoimnends caution in the use of 
these beans as a fodder, until the'i* merits have been more firmly 
established. Tentative feeding expariments should therefore first 
be tried on animals of small value. — (Editor.) 

* * 

The July (1914) number of the JowmI of the Jamaica Agri- 
cultural Society has a note on “preserving grain from which the 
following extracts are made : — « 

“ In recent years we "have always used hi -sulphide of carbon 
for presennng grain from the attacks of weevils. It lias some 
drawbacks, but is all right, when there are large quantities of grains 
to be kept and places well equipped with receptacles, such as bins, 
boxes, or even rooms wliich can belmade air-tight, and so that a 
quantity of bi-sulphidc can be purcliasM at one time ; also when 
.there is some one responsible who cam look after the treathiont of 
the groin. But bi -sulphide does not suit the average jnan who 
may only want to keep comparatively small quantities of grain, 
is not well equipped with the places to store grain, and who is not 
likely to i^ure careful 'handling of bl-sidphide of carbon which 
is very inflammable. 

“'Before we gained knowledge of bi -sulphide of carbon we 
used naphtludene powder which, t)iough not suitable for pre- 
serving llurge quantities, is more suitable for small lots of grain. 
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and is easy to handle. The mebhod of using naphthalene is just 
the opposite of that employed with bi-sulphide of carbon. The 
, latter is a liquid gas heavier thaif air and whefi placed in a little 
tin on top of the grain in a close place, the gas frdlq it sinks through 
the grain, killing all animal-life, but, unless used in great strength, 
does not interfere with the food or growing qualities eE th(f grain. 
Naphthalene powder, on the othef hand, is<placed at the bottom of 
the grain, all that requires to be done is to put a pipe through it ; 
a bamboo, with the joints punched out so that it becomes a hollow 
tube, does very well. This is put in a box or barrel bei^rc the 
grain is put in so that it stands up 'vith the grain around iL Naph- 
thalene powder is dropped in this tube so that it goes to the bottom 
of the grain. Two tcaspoonfuls of naphthalene powder will keep the 
grain in an ordinary flour barrel safe from weevils for about three 
weeks. The powder gradually evaporates and must bo renewed 
when it is all gone, but evaporation is slow, taking about three 
weeks. K the grain is lying on the floor of a room where bi- 
sulphide of carbon cannot be used, naphthalene does fairly well. 
A hollow pipe and a dose of the naphthalene requires to be put 
down to every 10 feet square to be effective.” — [E ditor.J 

* 

* * 

Common Salt as a Poison for Stock. — The August (1914) 
number of the AgriGuUural GemeUe of New Sout/t Wales contains 
a note on this subject writte^ by. Mr. Guthrie with a ^ew to* 
keep stock-owners and espedally poultry -breeders ^nd pig raisers 
on theiif guard against the danger of too great an admixture oJi 
common sa|t,in the food, as several instances have recently bmn 
brought to the notice of the local Department, in which the 
deaths of poultry and pigs have bee* traced to this cause. Althou^ 
a. certain amount of salt i^ necessary adjunct to the food both of 
human beings and of animals, certain kinds of animads* afe 
idversely affected by it when supplied in excessive quantiiSes. 
The writer quotes Lander. “ Veterinary Toxicology,” 19J2, in 
which it is said that in the case of [ugs and sheep 4 t<^ 8 oz. 

7 , 
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has pr«t4nced pmaoning. In largSr quantities it has pwved fatal 
to Noises, and to oattie. Fowls would appear to be 

partidularZj' suffoeptible. SuffrAn in bib experiments witb fowls 
has found that /t grammes per kilo body-weight are fatal if 
injectedin solution ilitothd crop. The toxic effect of salt is reported 
to be appasently due to its action on the muscles, so that the am'mal 
becomes uhable to wall;; and hnaHy, to stand. Death is caused by 
asphyxia, due to loss of power in the respiratory muscles. It is 
therefore necessary to be cautious in this matter. — [Ediiob.] 

• 

* ♦ 

• The AgricuUural Journal of Egypt, Vol. IV, Part I, has a short 
article bn an experiment with ‘the transplantation of rice on the 
Indian system conducted at Deirut (Rosetta). The experiment 
\«as carried out very carefully on 2 acres of land which was divided 
into equal plots, the object being to establish a comparison between 
the Egyptian system of broad-casting rice and the system of trans- 
plantation which not only gives an increased yield in India, but 
also by thickening and shortening the straw renders the crop less 
likely jbo be laid by wind. In Egypt while the cost of transplanting 
was hi^er as is the casetin this country also, the yield on the other 
hand was only 55 maunds as against 81 maunds from the broad- 
casted plot. One advantage of the transplanting system found in 
Egypt was that it enabled an extra cut of berseem, valued at 
' Rs. 33-13-0 to be taken from the i^nplanted field while the seedlings 
were in the nursery. But corapaj.’ed • with the extra cost (about 
10) of transplanting and the .lower yield (a difference of 26 
maunds — ^Rs. 109-13-0), this advantage is very small and it is 
(Tcported that it does not appear to warrant the substitution of 
the Indian for the local systeqi of planting in Egypt. — [Editor.] 


The Journal of the Board of Agriculture, Lohdon (June, 1914), 
sums npas follows the facts in regard to the 'duration of the action 
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of manuiis investii^ted at Bofiliainated, the particulars^of tlfeae 
ezpeximents having been published bj Mr. ArJ). Hall, m.a., f.r.a.s., 
. in the Journal of the BoycA AgriouMurai Society As regards farm- 
yard numure, the nitrogenous compounds intri^uced by the con- 
sumption of cakes and other concentrate feeding-stufEs have to be 
distinguished from the compounds derived from the straw and t£e 
undigested residues of such coarse foods ^ hay. The* former will 
have an immediate efiect on the first crop and to a much smaller 
extent on the second crop, after which they disappear, the latter 
compounds act slowly, do not waste, and have a measurcal^e vafue 
for many years, though for practical purposes their action after 
the fourth year may be neglected. Among nitrogenous fertilisers 
ammonium compounds and nitrate of soda have no perceptible 
action after the first year. Peruvian guano, rape cake, and similar 
fertilisers containing proteins, leave very little residue after the 
first year and none after the second. On the other hand nitro- 
genous fertilisers of the wool, hair, and bone class are slow-acting^ 
and non-wasting, and their effect may be espected to per^st for at 
least four years. Phosph&tic fertilisers, even whei^ soluble like* 
superphosphate, do not waste in the soil and their residues continue 
to be effective until they Have been exhausted in the croQ^. 


Midland AaiaonLTDBAL and Dairy College, Enol.\nd. — 

9 

The past two years have seen many changes and much activity, 
in the development of agrionltiKal education in England. 

Under the Development Act, the funds at the clisposal of thp 
Board of A^culture have been considerably augmented, and for 
their distribution a comprehensive scheme has been devise^. 
Under this scheme. Provincial Agricultural Councils are set up ; the 
Agricultural Colleges, already established, are to be enlarged and 
strengthened in many respects, and the Board contem'{>4te the 
formation of Farm Schools in many County areasi • 

The Regulations of the Board have required, moreover, the 
formation in each County of a spedal Agricultural Educatiop Com- 
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' mititee or Sab-Committee, and the appointment of an Wganizing 
officer whose businesR*it shall be to organize and supervise all forms 
of agricultural • education. 

In this connesi^'ion we, have been favoured with r copy of the 
Scheme of Agricultural and Horticultural Education issued by the 
County Council of the parts of lindsey, Lincolnshire, from which 
we reproduce the following prospectus of t]ie Midland Agricultural 
and Dairy College. 

. The Midland Agricultural and Dairy College is situated at 
Kingston, .in the County of Nottingham, and consists of fuUy 
equippea buildings and appliances for giving both theoretical and 
practical instruction in aU branches of Agriculture and Dairying, 
wliilst Hprticulture, Apiculture, and Poultry Managenicnt are also 
dealt with, as far as they come within the scope of the ordinary 
farm. 

The College was established by the co-operation of the County 
Councils of Derbysliire, Leicestershire, Nottinghamshire, and 
• Lindsey Division of Lincolnshire, and is..administered by a Govern- 
ing Body consisting of representatives from these Counties. An 
annual grant is made by each of the Counties, and also by the Board 
of Agriculture, towards the cost of the Scheme of Education carried 
on at, and in /connicction with, the College. 

The College Earms. 

Th6 College is built in the cenifre of its own farm, 176 acres in 
, extent, half of ^ which is under permanent grass and half arable 
ci^ltivation. Students ore taken oli to the farm for* instruction, 
and are afforded every opportunity of making themselvcs.Rcquainted 
vath the system of farming followed and with the management 
of* live-stock generally. Esqieriments are conducted on the 
enanuring of different fhrm crops, and oil the feeding of farm live- 
stock.* < 

f 

Ifince Lady-Day, 1912, another farm of 85 Rcrcs, situated at 
Sutton Bonington, about half an boiir’s walk from the College, has 
been acquired. This farm, which nas a li^t gravelly soi^ is 
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admirably 'Baited for experimental work, and it is piyeposed to 
utilize it a good deal for this purpose. 

COUBSKS AT THE COLLEGE. 

• • 

Teems. 

AgrwaUwte. 

The Session is divided into three terms : — 

1. Term — October to December. 

II. Term — January to March. 

111. Term — ^March to May. 

Students are thus able to be at home during tlie summer. 


Dairifing. 

The Teachers’ Diploms^ Course and the Factory Managers’ 
Course is divided into two terms : — 


1. Term — October to December. 

11. Tem— January to July. 

Short Courses will be«held all the year round. 

The coiu'ses of instruction comprisu : — , 

(a) Agriculture . — course in G<?neral Agrictiltiirc ^iTanged 

in three Sessions of 10 weeks each, and carried on 
from October to May. A second year’s (njurse is 
provided for th^o desiring to take the Nationsfl 
Diploma in A^icmltui’e. 

(b) Dairying . — Courses ill all branches of Dairying and Dai^y 
• • Farming carried on all the yeur round. (Women 

Students attending these courses may also reccit'e 
instruction in cookery.) 

(c) Rural Ecorumy . — Bural Economy courses for FJementar/ 

School Teachers carried on during the summer 
holidays. 


(d) Poultry . — Six or twelve weeks* 
keeping. 
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(a) Aobioultubb. — One year Course. 

The imtfuetiou in this oouxae ia given in three teana each 
of iien weeks’ di^^ition, commencang in October, January, and 
April. 


I. TEBM. 

XL lERM. 

m. TERH.-^ 

< 

OOTOBIOtTO DeCEMBEB. 

Jamuabt to Mabch. 

Haboh to May. 

1 

1 

Agrioiilturo-Lootures and 

Agriculture-Lectares and 

! 

Agrionltnre-Leoturos and 

Derndfstr^ktions. j 

BemonstrationB. 

BemonstrationB. 


Veterinary Science. 
Amonltiiral GhemUitry. 
Laboratory Work. 
Book-Keeping. 

Menanration. 

Amoultural Engineering 
v^orkshops. 


Veterinary Science. 
Agrionltural Chemistry. 
Laboratory Work. 


; V'otoriiiary Seionce. 

; Agricultural Chemistry. 
; Laboratory Work. 


Book-Keeping. *■ ■ Book-Keeping^ 

Agricultural Engiu 


Workshops. 


and Entomology. 

Elemental Botany. , 
Farm Calculations. 

Agricultural Economics. 


Inginooring and j Amcultnral Engineering and 
Workshops. 

Botany, Bacteriology. 

Land Surveying, etc. 

Dairying. 

Indu8ti£)B allied to Agricul- 
ture. 


The work which is taught in its most practical bearing, com- 
prises Agriculture (both lectures and ' instruction on the farm). 
Veterinary Science^' Book-keefdng, Agricultural Chemist^', Wood 
and Iron Work, repairs to Farm Implements and the testing 
of Manures, Food-stufEs, Seeds, etc. 

This course qualifies for the College Certificate in Agriculture. 

Arrangements have been ma||!e with the Yoriishire C!ouncil 
^for Agricultural Education, whereby students requiring a longer 
cdurse of instruction than is provide at the Midland’ Agricultural 
and Dairy College may go throu^ the three years’ e;ourse at the 
University of Leeds. 


(6) DAOtYiNa. 

' The object pf the College is to provide a thoroughly practical 
course of instruction in dairying, combined with such sdentific 
instruction as is found necessary to ATTplMn the principles on which 
the prince depends. The production of milk, and the causes 
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innuenuiiiig duch pioductdon ; milkiDg) treatment of milk fflir transit, 
methods of creaming, se^rating,^ butter m^ng, cheese nialdng, 
*with the best methods of packing and markcti]^, tire the subjects 
taught. The instruction in practical an^ theorencal cheese making 
may include any or all of the following varieties of cheeses : the 
various* kinds of English cheese (Cheddar, Stilton, Derby, Leicester, 
Trent-side, Cheshire, Wensleydale, etc.), arfllof the foreign varieties 
(Gorgonzola, Brie, Camembert, Gruyhre, Edam, Port dn Balut, 
Font r Eveque, etc.). Accurate records of all work done are kqpt 
by the students. Students are expected to 
of the day in the actual practical work. 

The instruction in dairying is divided into three classes : — 

(1) Short Courses. 

(2) Teachers’ Diploma Course. 

(3) Factory Managers’ Course. 

• 

(1) Short Course. 

The course for this class extends over a period of Six weeks, 
(except the two courses before Christmas, which are 5f five weeks’ 
duration), and includes iii^ruction in the following branches : — 
The composition, properties, production and manipulalion of 
milk, cream, butter, soft and hard choose (not more than two kinds 
of the latter should be attempted in the six weeks’ courSe), milk 
record keeping, milk testing, separating, cream ripening, influence 
of ferments and bacteria on i^k, butter, and cheese ; majang up 
and packing oi butter ; tjio general management and common 
ailmentjp of^dairy stock. 

The greater part of the time is spent in practical work in jAc 
dairy andTin class work in diurying, the remainder of the time 
being taken up with laboratory work in milk testing and lectures 
on Veterinary Surgery, phemistry of mil];: and its products. In 
the Six iVeeks’ Course one week’s practical instruction .is in 
.cooking. 

A Certificate is granted if the work has been satisfactorily 
periormed and the examination passed. 

Practical Dair 3 ring each morning throughout the cou^. 


spend the gf^er part 
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( 2 ) Teachers* Dvfioma Course. 

t 

Stiidents enteiin^ this coursf! must a'^tend for a period of not 
less than nine months, commencing in October, if they wish to 
obtain the Teach6ra’, Diploma granted by the College. 


(3) Factory Managers* Course. 

Is intended for thotse requiring a coiigmercial knowledge of 
Dairying or Factory management, such as Dairying in a large 
w^y of business, Factory managers, and intending colonists. 


Poultry-keeping. 

One special course of instruction in Poultry-keeping is held 
in' each ^ear, for those desiring to gain a thorough knowledge of 
all branches of the subject, and to prepare themselves for the 
examination for the College Certificate in Poultry-keeping. 

The course is of twelve consecutive weeks’ duration, and com- 
,mences at the same time as the third Agricultural term (April). 

■ Fees for Instruction. 

Dairy Courses . — ^For students residing in liiidscy. 

10/- per week up to 12 Weeks. 

9/- per week for each week over 12 up to 18 weeks. 

^ 7/6- per week for each week over 18 weeks*. 

Poultry Course . — Same as for Dmry courses. 

Agricultural Courses. — £5 per «, term of 10 weeks. 

Board and Lodging as foUd-'ra : — 

Men, 15/- per week ; Woihen, 12/- per week. 

Washing 'not included. 

Free scholarships and studentships foi^j^ courses 
are awarded. 



REVIEWS 

Tbe Controlling Influence of Carbon Dioxide In the Maturation, Dor- ^ 
mancy, and Germination of Seeds.— Fabts I & II. Fbaitkun 
Kidd. Proc. Roy. Soc., B. Vol. 87, 1914. 

The delayed germination of seeds is a well-known phenomenon 
and cases aboimd in the literature on agricultural subjects. .The 
causes of this latent condition* have, however, remaiited obscure 
until the paper under review appeared during the present year. 
The author has shown that the presence of carbon dioxide in the 
embryo itself is the maiu*cause of delayed germination in resting 
seeds and he sums up his final conclusions as follows : — 

“ (1) The resting stage of the moist seed is primarily a phase 
of narcosis induced by the action of carbon dioxide. 

(2) Both the arrested development in the case of the moist 
maturing seed on the plant, and the widely pccurring phenomenon 
of deheyed germination in the case of the moist resting seed, which 
does not germinate although in apparently suitable conditions of 
temperature, moisture, and oxygen supply, are related to an inhi- 
bitory partial pressure of cai^m dioxide in the tissues of the embi^o. 

(3) Genuination when h takes place is related to a lowering 
of thf) value of this inhibitgry partial pressui‘e*of carbon dioxide 
in the tissues. 

(4) ^nke inhibitory value of a given carbon dioxide prei^ure 
diminishes with a rise of temperature. 

(6) The inhibitor}! value of a given carbon dioxide pressyre 
diminishes with a rise of oxygen pressure.’' 

During the progress of this investigation, two interesting* 
points of agriofdtural interest were dealt with. In the case of seeds, 
white mustard,* planted in'soil at various depths o^qj^ decaying 
grass, it was found that germination was entirely inhibited due to 



■ 106, AOBlOOI.TUllAli /oblUXAL Ot INDIA [X 

f 

the high percentage of carbon dioxide in the soil gases. The 
author SDggosts that these results^ show tl\at caution is necessary 
in pifftning seed in' tljfi ground into which green crops have been 
ploughed or which '•'n^s beegi reoejitly heavily manured. Two 
instances of poor germination after green-manuring occurred at 
Pusa in 1913, ^whon seed was sown soon after a green crop of conoi 
{Crotaha/ria jieaeea, L.) was*’ ploughed in. In one case, a portion of 
a tobacco nursery was green-manured on July 15th, the tobacco 
seed, being sown on August 19th, thirty-five days afterwards. The 
gernsinatien was exceedingly poor in comparison with normally 
treated ar^ais and this portion of the nursery practically failed. 
In the second case, Java indigo was sown thirty-three days after 
sanai was ploughed in, with the rerult that the crop was very thin 
in comparison with the control plot. 

The second point of direct agricultural interest, referred to in 
this paper, relates to the seeds of Para rubber which, as is well 
known, rapdly lose their germinating power. In planting this 
seed under Vistate conditions, it is always desirable to put the seed 
in the ground within a fortnight. On this account, some practicable 
method of extending the life of these seeds is most desirable. The 
author found that sealing up the seeds with air in flasks gave far 
better results than th^ conunercial method now in use of packing 
these seedc in a mixture of charcoal and ashes. He suggests that 
sealing up the seeds with the proper proportion of air in large carboys 
nu^t be tried in practice as by this ri)cans the partial pressure of 
carbon dioxide, which was found tJj^inlubit deterioration in the 
ei^oriments, could be employed as a preservative agent. 

• \7rom the point of view of Indian agriculture, Mr. fedd's 
investigations suggest a line of work in connection with green - 
manuring which is almost bound to yield useful results. Experi- 
ments on this subject at Fusa' show conclusivply that green-manur- 
ing for cold, season crops only gives positive results on light, well- 
drainpd' soils when the interval between ploughing in the green 
manurd and pTanting the next crop is about eight weeks. On 
heavy lands or on lands which are, waterlogged h'oni any cause. 


A 
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green-ndmniing leads to a smaller crop than that on cdEitrol plots. 
Shortening the time between plou^ng inV;he green manure and 
planting the next crop §^ves reduced yields* simiUr to those on 
heavy or waterlogged land. That t^iese resiilts are, in all pro- 
babihty, connected with the supply of o:^gen in the soil is suggested 
by the effects obtained last year at Pusa in subsoili^ af^cr green- 
manuring. Three p|pts were green-manured with somii on July 
16th, August 8th, and August 28th, respectively. On September 
24th, a strip down the middle of these plots was subsoiled Jio a * 
depth of about twelve inches, two days before the toj>acco was 
transplanted. The arrangement of the plots is showS^in the fol- 
lowing diagram : — 


iTrecn-ManuHng Exjkiriments at Puea in 1913. 


PLOT 1. 

PLOT 2. 

• 

PLOT 3 




GREEN -MANURED 
JULY. 15'?’ 

GREEN -MANURED 

AUG 8^ 

GREEN -MANURED 

AUG 28’?^ 




The results of the experiment were ver y strikiug- The tobacco 
in plot 1 grew very rapidly from the beginning and ga'fe the best 
results. Plot 2 was not so good while plot 3 was poor. In plots 2 
and 3 particularly, subsoiliii^ gave a considerable crop increase and 
the appearance of the ,tol|W.co on this strip suggested a liberal 
dressing of nitrogenous manme. The subsoiling Would havereleat^d 
a portion of the carbon dioxide in the soil which had accumulated ^s 
a result <jf1the green-manuring and would also have directly increased 
the supply of oxygen. Possibly the extra air supply not on^y in- 
fluenced the final stag^ in the nitrification of the decaying organic 
matter but also increased the supply of air for the roots of th^ tobacco 
crop. The changes in the soil gases following grqpu-manuringluider * 
Indian conditions obviously require to be investigated and the re- 
sults are almost certain to prove of interest. Besides the time 
factor, it is exceedingly probable that thorough cultivij^on after ' 




i08 ■ AaSiCVLTVRAL J6VBNAL OV JSDIA [X, I. 

( ‘ 

the ^eeu Wop has for the most part disappeared vnll be uecessary 
if optim^ result^ are to be obtained. The large amoimt of carbon 
dioxide resulting* from the decay of the green crop will probably 
have to be got rid of 4^nd as much oxygen as possible introduced into 
the soil before the next crop is sown. Meld experiments on this 
point arb nowin progress in the Botanical area at Pusa. — H.) 


Present state of the Dairying Industry in Bombay. — B y J. B. 
Ekight, ^m.sc., Professor of Agriculture, and E. W. Hork, 
Manager, (^uvernment Civil Dairy. Bulletin No. 56 of the Depart- 
ment of Agriculture, Bombay. Price 3 annas or 3 pence. 

' This bulletin deals concisely with the dairy industry in Bombay 
as it stands at present and gives an idea of what may bo done to 
make much needed improvements in every direction. 

The milch cows of the Presidency together with the four types 
of> bufialo chiefly used are reviewed and criticized, and “ grading ” 
iij advocated as the best method of improvement ; selection from 
local stock being regarded as best left to local breeders, on account 
of the length of time required to produce any improvement. The 
authors favour the introduction of bulls of considerable value and 
deprecate the present method of importing moderate bulls» They 
however pass too lightly over the risk of disease, taking into con- 
sideration the diflerence between a price of Bs. 6,000 and one of 
Bs. 600, when one loses an imported Boll at the end of 3 months in 
the country, and, as there can be lit1^.e doubt but that most of the 
En^^sh ‘ Dairy V breeds are considerably more liable to disease 
thak the dual purpose animal, it would seem that this question 
waits on the Veterinary Department for a satisfactoiy*^solution. 
The questions of feeding and housing are dealt with, both of which 
problems are at present governed by the fact that an enormous 
nhmber of rows are required to produce as much milk in India as 
a vastly Smaller number would give in England and by the number 
of ** wasters ” who fail to “ pull their weight ” in the herd, but 
must be kept on because the supply of good cows is getting 
snudler eWy year. It is only to be expected that ** Subuibw 
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Dairy twming” with its attendant evils, which has i#ade, and is 
making, snch appalKng drains on the best milch cattle of England, 
is in full swing in Bombay, and*it would seein out here that if it is 
allowed to go on it will effectually, counteiwtst any attempts to 
improve the milch cattle or to lower the price of milk, as it. has 
be^ at an infinitely earlier stage than it did in Ejglanil. 

The bulletin aftpr dealing with separating statipns and cream- 
eries and other works of national importance ends up with an 
exhortation for cleanliness all along the line, which might .with* 
advantage have come first on the principle that it is U8el(^ washing 
your hands after you have milkel the cow. 

In conclusion one is left with the impression that the milk 
problem is about to be solved in several ways, but in \^hich way it 
will be, depends on (1) whether the Veterinary Department stamps 
out disease; (2) whether the breeder selects up the local stock ; (3) 
whether the agriculturis(i settles the fodder problem. The first 
of these three to complete his task wiU solve the milk question alonir 
his own lines of work.— (W. S.) 
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FIELD CROP OF ONE OF THE CROSS - BRED RACES REFERRED TO UNDER 


THE BREEDING OP IMPROVED COTTONS TN TftE 
UNITED PROVINCES. 

BT 

H. MARTIN LEA KB. M.A., 

Economic Botanist to Gwernmnit, United Provinces. 


In two prpvions piililications’ tlio writov Jias. in collaboration 
with Dr. Pair, atterapied to inflicatc the lines along whicli tln‘ 
improvement of the imligouous cottons of the Ihiited .l’rovinc<‘s 
has been, and is being, developed. In these emphasis was laid 
on the results which weiv. q,t the time bearing practical fruit, and the 
more detailed work which the writer has been canying out for 
a series of years was only^ dealt nnth in the briefest outline. In 
the sncceeding pages an attempt will be made to show, ijf greater 
detail, both the nature of this latter work and’thc manner in which 
the ec-ommiic aim, that of evolving a plant capable of extended 
culture in the United Provinces and W’hich will yield a higher money 
return to the cultivator than .that at present cultivated, is beinj{ 
kept in view, 

“ failure is less frequently attributable to eitiier insiifTiciencA* 
of means or impatience of labour than to a confused nnderstanjlmg* 
of the thin^ actually to be done."* This statement is applicable to 
lines of study other than art, of which it was originally \mtt5n, 
and nowhere is its truth more validlhan in attempts, like the present, 
to attain practical results through the medium of theoretical consf- 
deratious. We must “ know what we have to do and doit ‘’—mother 


* AgricvliuralJoumal of India, VU {W\)f p. 1 ; and TOT (1013), p.^7. 

* RnBkin.’X “ Tho Seven Lamps of Arcbitectiire.** 

( 111 ) 
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wor«is, v'f’. omst in iho prosont. cnftS visiialiso tho idonl pfcint, and, 
from tho material t.p liswid. intlio shape of the various forms at present 
eultivafed, set put to produce*it. ThiiS only will success, if it 
he possible at all,^be attained. The first consideration, then, is 
to pictiin>, in as gi'efit det.ail as possible, the “ ideal plant ’’- that 
l.ype of •planfi which is nio.st suitable for cultivation in these pro- 
vinces. WUht that typf is, is so intimately bound up with the 
(‘conomic anfl climatic conditions imder which cotton cultivation 
is conducted that the witer may be pai-doned for re-iterating 
what lias ahvady been outlined in the two paiiers referred to. 

In the fu’st place, the plant must be early maturing since the 

marked cold weather, jirevalent in the cotton growing tracts in these 

provinces, is sufficiently intense not only to check growth but to 

cut back T.he plant. Tims a definite ultimate time limit is s<*t to 

the ])eriod of growt-.h. An cfjually sharp initial time limit for fruit 

]n-odnction is set by the rainy s(‘ason, jiefore th(> end of which no 

cotton of commeri'ial value is produced. The season of cotton 
^ • • 
produrtion is, therefore, shaiply demarcated, and an early maturing 

filant alone saf;isfies thes(‘ conditions. 8nch are the limits imjiosed 

)»y climatic conditioiLs. 

We ,;nay now consider the econondc conditions. These are 
more complex and will reipiire more detailed consideration. The 
ultimate J[actor controlling the cotton production is the money 
return from a unit area of land under the crop. The cultivator is 
free to choose what croj) he will grow, and vdll devote the balance 
of his kind, after he has provided for the needs of himself, his family 
%nd his cattle, to^tliat crop which apjjials to him as most remunera- 
tive, subject to such hmitations as a^pi involved in the fliainfenance 
of the customary systems of rotation, which involve a distribution 
of •land between rM and kliarif crops. Such considerations arc, 
ho'ifever, of small interest here. The cultivator has aheady struck 
his balance and the rcsult‘ant of such econoituc forces is to be found 

r 

in the hrea under cotton in each particular tract. The problem 
is to increase the 'value of a unit area of cotton aaf compared with 
the value of such an unit midcr the type, or types, now under 
cultivation. 
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Siloh iiicwaso iiicay arise from two sources, eitlver- outturn 
ni:iy l)(‘ enhanced an iinprovenient due toiquant.jtv -or the value 
of the ]n-oducc may he* increaseTl through an improvement due to 
quality. Still finiiher benefit will be derived f^'oni a simultaneous 
enhancement of both factors. We are here eojicenied with two 
distiiv^ aspects. The fii’st of these is purely agricultural, tlie second 
involves a. knowledge, of the markets theij- needs. These two 
aspects may, therefore, be considered iud<q)en(leiitly, and it is pro- 
posed. to discuss them here only so far as is sufficient to i'elicate 
those plant cliaracters which require special attention from th<* 
practical aspect. 

The consideration of quantity m- outturn is, in some measim*. 
complicated by the fact that tly' cnltivaior resaps, ami «lisiK)s«‘!f of, 
his produce as Iwfm or seed cotton. The purchaser fixes tlu? price 
v<‘ry largely by the atnount of rtn, or lint, which 1 hat /yqxrw will 
jneld. The ]>ric<'! realised t?y the cultivator is, therefore. <*ontrolled 
by— 

( 1 ) The actmil yichl of Injms, and 

( 2 ) The percentage, of rni. in the Zwpa.'f— the ginnijig pei’- 

centage. 

Under the limits impose?! by the climatic <*onditions /•a/:'?.? yield is 
very hrrgely controlled by the habit of the phmt. The gimung 
per cent, is, on the other hand, a. charactor of the ])la.nt, jinalTccteil 
or .scarcely affect.ed, by climatic conditions. 

Yield may also be affected by the sizt' of the. fniit or boll. The 
number of l^olls, which will lat«*r be shown to (hqM>ml very largely 
on the habit, being constant, clearly follows that tlui largei- the boM, 
the gi’catef will be the yield. Our consideration of th<i agri(Milt’ura,l 
aspect, therefore, indicates three points which must be borix* 111*001x1 
in the evolution of the ideal plant. These are. — 

(а) Habit. 

( б ) Crinning peroantage. 

(c) Size of boll. 

The question ^ quality is still more complex-^i complexity due 
partly to the fact that the markets are highly organized ajid fluc- 
tuating. Moreover, they are, to a large extent, indepcihdeiit and 
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do nbt always move sympathetically. Broadly speaking, they may 
be divided into two — tfie one, centralized in Lancashire, using long 
staple cottons.; the other, includiAg the Continent and the East, 
chiefly requiring coj/tona of short staple. The chief source of Jong 
staple cotton is Egypt* and America and of the short staple India 
and the ’East* generally. The source of supply being thus v’idely 
separated, it is not surprising that we find ajyear of shortage, Vind 
consequently liigh price, in the one is sometimes a year of full supply 
and low prices in the other. CJonsequently conditions can easily be 
imagined when the inferior, may be a more remunerative crop than 
the superior; quality. Such cases arc, however, exceptional. The 
cultivator has to look to the main cliance and in the average the 
better the quality, the greater will, be the value. 

Wlien, however, we come to consider the meaning of 
the term quality we are faced with considerable difficulty. 
The trade is highly technical with q terminology of its own. 
Tjie tenns are ill defined .and for their thorougli under- 
standing a Jong iipprenticeship would be required. Nevertheless 
certain features arc outstanding and those may be shoitly 
jletailed. 

Broadly speaking, the degrees in quahty are determined by tin* 
fineness of the thi'ead that dan be spun, though here again we have 
to distingu,i.sh between two types of thread— -the. warp and the. weft. 
For the production of a fine thread certain essentials arc necessa.r}\ 
Tn the first place, we may cite length, for, the longer the individual 
fibre, the less will be. the chance of several ends occunmg at a parti- 
cular spot in the tlyead and of the fon^ation of a point of wci^icss 
where breakage of the tliread is likely to occur. Tjength of fibre will 
help to an even distribution of strain. For a thread to break, how- 
ever; it is not necessary that the individual fibres should rupture. 
Rupthre of a thread probably is rarely initiated in this way. Most 
frequently it^results from t*he drawing apart of interlockiDg fibres. 

In otl^r Wrds, the strength of a thread at any point is not given by 
thesumt>f thebrealang strains of the individual fibres of which it is 
•composed ali that point ; it is considerably less than this figure. Two 
.points emer^ from this consi deration. The first of these is the nature 
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of the force which binds the fibres together. The process *of spinning 
consists firstly of rendering the fibres parallel and then twisting them 
to form a thread. The TetentioiFof that twist, however, is due large* 
ly to the natural twist of each individual fibre, which causes these 
to interlock— such natural twist is, th&i'efors, a iiuattcr of the utmost 
importance. Secondly, it is clear that the larger tho^uuniher of the 
iuterfocking fibres, the gieatcr will be the^forcc required to pull them 
apart, or, given the diameter of the thread, its strength at any point 
will, within limits, increase with the jiumber of fibres of which it is, 
composed at that point. Fineness of fibre is, therefore, a T>ohit of 
much importance. 

The three main qualities, which, from the consumer s aspect, 
have to be taken into account ar<i — 

(d) Length of fibre, 

(e) Twist of fibre, 

(/) Fineness of fibre. 

I^’urther points, from the spinner's pomt of view, are of impoitance. 
though this importance is secondary from the aspect of the plant 
breeder. Here only thfee may be mentioned — 

(y) Colour, 

(h) Uniformity, 

(i) Ncp. 

Our ideal plant may, therefore, be defineefas one which possesses, 
as its more important charaetci’s, an early matiu’ing habit ; a profu- 
sion of large bolls ; a high ginning percent ; a long, fine, uniform 
fibre possessing a good natiirul twist ; a good colour and freedom 
from nep. The productlbn .of .such a plant, or jrlants, is the i4ti- 
mat^aimiof the work which 'has now been in progress for some years 
and an attempt will here be made to show, not only the diigi’ee of 
.success which has been obtained in approaching this ideal, but also 
the evidence there is that such,a plant is obtainable— for it is con- , 
ceivable that some |1hir of these desirable characters luight, be 
mutually exclusive. What i.s meant by two chafact^rs being 
mutually exclusive can best b<? illustrated by* a reference to the 
generally accepted idea that length of staple in some way is associatecl 
with the growing period of the plant. This idea "has found 
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tentative (Expression in a recent publication^ where the fallowing 
remark occurs : “ Length staple appears to be comiectcd in some 
way with length of growing seasom-at any rate no long-stapled 
iiotton has yet come into general cultivation in any district where 
the normal dcvclopiuent of the plant is interfered with by cold at 

one 'end (if the season and excessive heat and drought at the other. 

* ,0 
Jt is probable^ however, that tliis is a coincidence., and that it iway 

(jventually bc'possilde to combine earliuess and length of staple 

with a fine yielding jiower in one plant.” In this connection we have; 

first 'to consider what is meant by the tewns “ long ’’ and ” short 

staple. At o,ue extiviue of the (»ttons of conunerce Ucs the Sea 

Island Cotton with a staple of over 2 in.; at the other lie the inferior 

Bengals, with a staple of about A inch. Bi'twc(*.n these extremes 

lie a mimbei.’ of forms, giving an almost complete gradation, andthc* 

delimitation of short and long-stajile-d forms Ix'coines largely a 


matter of jnn'sonal choice for which no hard-and-fast definition e.xists. 
Practically, liow'cver, such a delimitation can be given. Ileference 
has alrimly been made to the Lancashire markets as long staple and 
to. the Contiiunital and Eastern markets as short. Broadly speaking, 
this distinction holds and the question, therefore, resolves itself into 
one of the ^possibility of producing an early iiiaturing plant having a. 
sta]*lc at least equal to, middling Americans, w'hich we may accept 
as the standard of the Lancashire markirt. The answer to this, 
and similar tpicstions as to linkiige betw'een dilferent characters 
will be giveii later, after fuller inf ornuition concerning the charactcj’s 
concerned has been acquired. 

{(t) Iliibil. — Asi has been stated ab(jye,'tlie idiail plant must be 
early^ juaturing or 'the yield will be low. The. de|Muulence of the 
length of the vegetative period on the type of branching lias, on 
so many pluvious (jccasions, been indicated that this point need 
not hr' laboured here. Briefly, tin; .main stem of the cotton plant 
produces two tyjHssof branches- -the vegetative and the reproduc- 


tive. The hiitial branches, those lurarest the ground, are aliuost in- 
variably >u*getative while, higher up the stem, this type of bra nching 


t ICcjAtrl un the Pivt/nas uj AijricttllUrc i/i Imlin, 
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may giV(^ldaceto reproductive •branches. Clearly, the so*oner, such 
replacement takes place, the earlier will the plant begin to beai- 
flowers. The type of branching is a point of primary importance in 
the consideration of habit. Unfoitunately, for simplicity’s sake, 
it is not the only point. Certain types bf plant occur in which only a 
small munber of vegetative branches arise at the base^ aboye these, 
braitclies of the reproductive ty])e are produced but«fclies(! mmain 
small, and, if buds are produced on them, these buds do not d(?veloj) 
into mature fruits. The vigour of the plant is absorbed by the Jiiain 
stem and the few vegetative branches which beconu^ long tuul 
woody. Such a type cannot produccj a commercial ejop, and W(' 
have to take into ctmside ration a second point, namely, the direc- 
tion in wliicli the vigoiu* of tlie plant is diverted. The itleal lijibit 
for a plant is one in which the*lovv'er branches are vegrtative and 
of moderate gro\vth while the upp(*rare reproductive and vigorous. 

(h) Ginning j^e/'cen^. — The ginning percent of the cottons uiuler 
general cultivation varies from 30 -33 anil this ligure may be accepted 
as the standard in considering the ipiestion of improvement. Duriifg 
the past few years Dr. I’arr has isolated a type of cotton, whose, 
cultivation has spread rapidly iji the western districts of tlu?se. 
provinces, of wliichthe giiiliing percent is 40 41, and for the lntjuis of 
this the cultivator receives a relatively enliimced price, a fact which 
has to be taken into consideration in dccidiiiff whether a new form 
is a sulficient improvement to justify introduction to the ]>nblic. 
The direct relation existing between the ginning percimt and the price 
realized by the cultivator for his Avuym lends ailditional impoit4io 
this figure, and the ipiestitm yf ginning pei-ceiit has I'eceived on tlys 
accoufit imich detailed atteniion. The. problem is no simple yiie, 
but siifticicnt has been learnt to render it probable that the pmduc* 
tion of a plant sliowiug a high ligure foi’ the ginning percent wilj no 
longer be the purely speculativi; matter it has hitlieito been* It 
is not posBsible to go <nto details hei’c ;• those that desire fuller 
information on this subject may refei' to the present wTityn's paper 
deaUng with this pointh Brielly, it has been shown that the ginning ' 


^ Journal of Genetics, IV (1U14), p. 11- 
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percfjit cldpeuds Dlaiu^y on the number of fibres arising f rovi a single 
seed and, to a lesser degree, on the size of the seed and wdght of 
the individual fibres. With this knowledge it is hoped to produce, 
by suitable combinations, plants with a giiming ])ercent much above 
the present standard.- 

' (c) .Size of boU . — The size of the boll is very variable as the follow- 
ing figures for the weight of kapas from individual bolls indwatc. 
At one extreme lie the types with small bolls with a kapas weiglit 
of 2 g. or less ; Broach, iiurnut cottons and others. At the other 
exti’cme lies (r. ceruuum—the Garo Hill cotton — with a kaqxis 
weight as much as 5 g. Between these extremes lie the common 
cottons of cultivation with a kapas weight of 2'5 g. to 3 g. Clearly 
hoi;e there is a range suflS.cient to make a large differenc(^ to 
the crop yield, supposing the number of bolls to j-cmain constant. 
The size of the boll is, in a large measiue, determined by the number 
of seeds, the smaller bolls having 7 to 8 ^jer cell — 21-24 in all, the 
medium 8-10, and the largest, those, of 6'. cernitum, 13 to 15. It 
niust not, however, be tliought possible to double the sizc^ of the boh 
without iuiluoneing in som(? measure thi'ir niimbei', TJic physio- 
logical processes of the plant set a delinite limit to the production 
of the food material necessary to nourish'tJu; developing embryos, 
a fact wliieh receives. prac-tical ilemonstration in the length of the 
fruitmg season. With the production of the maximum number of 
bolls the plant is capabkj of developing, tioworing ceases ; conse- 
quently the large boUed-forins have a comparatively short season. 
Nevertheless, it appear s probable that reduction in number is not 
strictly proportional to the increast^ iw silse of the fruits, and tJnrt 
cousidci-ablc advantage will arise from mcreasiug the sizo'of boll not 
only through the direct incr-ease rir yield but in the nimiber r>f pickings 
and in the ease of picking a few large, as coiuparerl with many small, 
aggr-sgates. 

, (d) Leitglh of fibre . — The detemiination ‘of this cliaracter is a 
matter of considerable difficulty. The cotton buyer has evolved a 
practical method which is most efficient in answering his purpose. 
It is not, however, suited to the plant breeder who has to take into 
account thi differences between plant' and plant. The cotton plant 
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producessiibres throughout a considerable period, months* aud 
under most diverse conditions. Ah the seasdn proceeds, the moist, 
and hot, conditions change to dry, and (*old. It os ‘jiot surprising, 
therefore, that considerable differences in length of libre an* fouml 
in samples gathered from a single plant at (litterent seasons. It is 
further demonstmble that the fibre length varies not ijily from sts'd 
to s^ed in the boll but even from different parts of the same seed.' 
li'or the purposes of plant breeding nieusurements must be eoiujiara- 
tive and the samples, tlierefore, must be + a ken so as to eliminate 
such variations as far as possible. 

Such guardiH.! determiiiatious Jiow the lengtdi of lil'n* of Indian 
cottons varies from 12 imU. to 30 mm. or over.* 

Of the former length anrsoipeof the poorest forms, of Ifeiigal 
(X)ttons. The latter length is approacheil onlv in such <‘ottons as 
Uruach, uarmu and f»mi. .Much of the Aiueriian type of ef,ttoi! 
has a staple ranging from 2.5 nun. -30 mm., so tliat aiiKHig the Imliai’ 
cottons we have, the range of Hbr<' lengt.h n(‘ce.ssary to pnaluee r 
long staple cotton. 

(e) Twist of fihre. During the riiK'iiing pi ocess, •after t he fruit 
has opened, the individual (ibres losctlufir moistuie, take, on a movi* 
or less llattcncd foi'in and^become iiTcgulaiiy twisted on tfieii' axis 
ill a spiral manner. It is tliis twist which ea.Tjses the libre to giij> 
ill the thread. Ah far as the, writer has beeji able to ob.ser.ve. none 
of the cottons with wliicli we, are concerned sulTcr from lack of 
twist— probably the danger Jies rather in the presence of an 
excess. 


(/) t'ituoiess of fibre. la^gc range of variatioikin this chaiacl e? 
is fouifil in ‘the Indian cottons, ami here, again, the chief diflicidty* 
has been mat in obtaining a practical method for measuring " linc- 
ness.'* The couinioii iiicthod.s of direct measureiueiit of bn'adth 
are unsatisfactory for the libre is |iot, in the first [jluce. roiuid, and 
in the second place, sufficient determinations to obtain a tyic average 


^ Yves Henri. Dcitrmimdion dc la valcur coiMi^rciah dot fibrea dii coliou. 

* A mm. standard hero is purposely adopted in preference to an inch blaiidanl. Tho measure 
inents are comparative only, and it docs uot^cccssarily follow that 2 d mm. ( 1 in.\fibro length 
woufd give a sample which commercial detcnninatioii w'ould denote n.-s oi I in. staple. 
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wouIS be beyond practical possibiKty. The figures adofitod here 
indicate the area of cr^ss scctiou of 1,000 fibres. The range of fine- 
ness thus detfinuiued has been f^und to vary from 0’5 sq^. luui. 
in the case oi coaigo Bei^ls,to0*13 8q. mm. in the ease of bani 

col^on. The latter figure is the same as that found for Upland 
.ftinerioau cotton while a sample of Egyptian cotton alone, of those 
tested, piovecl to be finer, with a figure of 0'12 sq. mm. Thue we 
have, among the Indian cottons, races which equal the fineness of 
the Upland American. 

(ff) Colour . — ^Therc is no better way, in dealing with this some- 
what elusive chai’acter than to quote the words of Mr. McCoimell.' 
‘‘ But for the most part colom is chiefly important as an index to 
quality. The buyer of cotton yarns is suspicious of the quality if 
the colour is changed, but when once he is satisfied that the quality 
is right, a new shade, whether lighter or darker, generally becomes 
as acceptable as the old.'’ 

Krom this it would appear that, though price is uudoubetclly 
paid fur cidour,’ it is rather as an indicator of quality than for its 
intrinsic merit Being a character that is with tlilliculty deter- 
minable exceiJt in bulk samples, it is not jiossible to bleed for coloui:* 
I’racticaily, however, little tlilficuliy luife been incui-red in maiu- 
tainuig a gooil colour. 

(//■) fJniformUij or the evenness of staj>lc length. Jiuck of uni- 
formity, us it is undemtood commercially, is most commonly due 
to race mixtuitj in the field. Such lack of uniformity is at once 
removed by the cultivation of pure races. Such evidence as we have 
Seems to iiidicatethat the luiiformity f)f a puj-erace is far in advance 
of that found in any commercial sample. Where it has been "detect- 
ed in our samples it appears to be due to t he admixtm'c^if successive 
pickings which the comparatively small ureas, and the desire for a 
bulk sample, rendeiud necessary.; Grown on the commercial scale 
when the /successive jiickings would be harvested separately, this 
cause of lack of uniformity will, in all probability, be found to 
disappear. 


1 fcxlQn Mcrwit, March ^Isk, lUi4. 

* Loake & Farr. AyricuUnrul Journal vf Indift, VIII (l913)i p. 47. 
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(i) “ “ Befractiont* ete?— Under such terms are included all 

losses in the process of spinning represented by j^he diifei'cnco between 
the weight of cotton takeh and thfl weight of yam i>btaiued. Such 
losses occur at different stages and have a different origin. In the 
blow room the chief loss is due to the removal of diit and t?xtraiie- 
ous matter such as leaf. The extent of Joss will depencUery itirgoJy 
on thttcarc expended in picking but to a certain degn^e on the extent 
to which the boll opens and exposes the cotton, in this chtiructer 
the Endian cottons differ considerably. 

Tlie second loss is in the carding process, during whicli the weak, 
short and immature fibres ar<i hirgely removed. Thefc apju'ajs 
to Ire no evidence to connect this loss witJi the character of the [)!ant. 
It is, rather, traceable to external conditions such as poor (;uJCT- 
vation, unfavourable climatic conditions, leailingto disease, and such 
causes. As such, it lias lit tle bearing on the f»lant lireeding as|)e(^t 
of the question. 

iSo far an attempt lias been made t<r outliiu? the main eharac- , 
teristics that an ideal plant slioid«l have, and we may pass oiU<o a e^m- 
sideration of the material avfiilable for the produetion of sm-li a plant. 

The bulk of the cotton grown for eoinmercc in the United J’ro- 
vinces comes from a mixtmf. of races which pass nndcr the luinie of 
U. naflcclum. Many of these raees Jiavc agmaNiabit and in wmic 
instances the ginning pereent is high. As a body, Jiowever, they ani 
cluimctcrim.! by a short and coarse staple which makes tlieir lint 
suited for the lowest counts only. 


Throughout the provinces arc to be found in scattcri^d places* 
a few plants orthe nanm cDtton, G. mitomnn. 'The lint of this is ' 
the best ^ound in tlie ])roA'inces. It is fully 1 inch in length anil 
moderately fin,e. Tire plant, however, is totally unsuited for culti- 
vation by its habit, whieli is perennial, while the ginning peiciast’ 
of the kaiHis is low. ^ 

The only other plant *l'oiiud in these pitivinccs is the rwtluya* 
cotton of the Eastern districts —(#. iiUmnediiim a jilant cojts’picju- 


ous for its lack of uvery desirable elraracteristic. The plant does'isot 


fruit till the succe*eding hot weather, the lint is shoii to nredium 
wliilu the girmirrg pereeut is 15 ouly. 
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Passing to the ^ra proyinoial oottons, we have, in the central 
portions of India, this hani cotton. This plant has the finest h'nt 
of any cotton examined by ns and is oi good length. The plant 
is not, however, onbust and the yield is light while the ginning 
percent is low. The disadvantageous, outweig^i the good, quali- 
ties, and the growth of this plant, in its present form, does not prove 
remunerative. This is shown by the way in wliich it is being mplaced 
by a coarse lint plant in the Central Provinces. 

Ill Bombay the Broach cotton is largely cultivated. This, 
again, is a late flowering plant, useless lor cultivation in the United 
Provinces. It has, further, in crossing, been found to develop 
considerable sterility and is, therefore, of little use for the purpose 
breeding. 

Lastly, we may mention the Garo Hill cotton, G'. ceniumn. 
This plant is of a robust and early habit with a high ginning pei'ccnt 
and a imticularly large boll. The lint, however, is too short and 
• coiirse to be spun, except into the coamest of yarn. 

The ‘remaining forms of Indian cottons need not be describeil 
here, since they have, for one reason or another, proved unsuitable 
for breeding purposes. 

A Comparison of the ideal plant, as akeady outlined, with any 
of the above known types will disclose in each case an absence of 
several desirable fcatui'cs in them, and the breeding problem is to 
combine the desirable features of these phmts into a single indivi- 
dual. 

The ideal habit has been found in a single plant only — a variety 
of the conunon'r/cai plant G. neglectum,'^ It is early in maturing and 
' Ijears vigorous fertile branches in profusion. The Hnt, however, 
is little better than that of the desi mixture, the ginning percent 
is pi-actically the same and the boll is small. This plant, pure 
cultures of which are being d’stributed under the number K 7 
' in Bundelkhaud, for which its early habit, renders it peculiarly 
suitabie, must form the basis of the ideal plant it is desired to 
obtain. 

1 Tbi^/ deBoriptiou has boon allowed tu staoid as it lias been used by the writer iu previous 
papers. The plant, however, is more probably a variety of 0, indicum. 





Fig.- 1. A PLANT FROM CROSS-BRED RACE (1) Fig. 2. A PLANT FROM CROSS-BRED RACE (2). 
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For ginning percent several sources are available.* 'Among 
the rfm types there are pm-e races ghung a ginning percent uRto 43 
•and 44. These are, however, invariably coarse and short in the 
lint. There is also the Garo Hill cotton i^ith a jiigh ginning percent*, 
above 44. 

Thewsize of boll varies much in the different races o\^esi cotton, 
being 'comparatively large in some cotton's Veceived from Dholpur. 
The plant par exaelletipe, however, as regards tins character, is the 
Garo Hill cotton. • 

Length of fibre may br derived from two sources, the mirmn 
or the hani cotton. Of these th<! former plant has been chiefly 
nsed owing to its greater robustness. 

To obtain a rcally fine silky lint the use. of the Imii aotton is 
essential as it is the only cotton possessing this character in full 
development — ^t.he best samples of this cotton being as fine .as 
American, both having an area of transverse section of 1 ,000 fibres of 
O'lSsq. mm. 

If the .argument has licc^i followed, it will be seen that*the ideal , 
plant can only be built up by combining the liest characters of three 
or even more races. In attempting this, numerous other subsidiaiy 
ch.aracters have to lie taken into consideration, so that the pVoblem 
is far from simple. It will now lie shown how far pj'ogress has been 
made in the effort to reach the ideal plant, and a description will be 
given of a few of the more im})ori.a.nt cultures W'hich have l)ccn 
obtained in a pure state .and show to a gi’eater or less degree an, 
advance in the direction of tjie ideal plant. 

(1) i^rom a cross between K 7 and nunm. Thes stem is more 
erect than that of K 7 and therefore the plant has an improved 
habit. This j^nt is very fertile. There still rcmains a certain 
amount of variability in length of staple and ginning percei],t 
which must be eliminated^ before sdmples wll be available for test 
in the mills, but the higher grades are far in advance ofsan}^ now 
cultivated in the United Provinces and, in some instances, a ^nnmg 
percent of 37 is attained. 

(2) From a cross between a ooarse, but high, ginning and 
nwim, The^ plant is moderately early flowering but ‘leggy;’ 
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in othor words, tlio vigour passos into tho lowor vegctati\.> hranchcs, 
the upper fruiting liranches remaining sjightly developed. Owng 
to tin’s habit the plant can never yield a remunerative crop owing 
to the small aniGunt^ of fijiit. The lint, however, is long and of 
medium fineness and is the best of those so far piwlueed in sufficient 
I)ulh for a practical test in the nulls. The ginning percent isr .30— -.3.^. 
The following report, by Messrs. Biiscoe & Venion' of the Elgin 
Mills Com})any, (.'awnpore, refers to this culture. 

Report on the workitig of the K 26 type cotton. 

Net£ weight of cotton, 107 lbs. 

Waste made in Blow room, 4*7 per cent. 

' Comparative Whippings of K 20 

and American cotton we are now using, being 20 points on to Middling. 

Twifft Yarn from Rim/ft. 

K. 2« 

'IVst. Wrape'n^fi. 

2t-»0nMinl.H 5SniH. 

Weft Yarn on Midee. 

rount.< 2(ill>!<. rniinlA. 

i. 

General RemarVs. 

Note . — ^These wrappings and tests were taken about 10 a.m. 
on the 1.4th May 1914 whieli was a comparatively hot and dry day 
and, theiefore, not conducive to getting a good test. I consider that 
if the tests had been taken in Eebniar)^e should have had at least 
IG per cent, higher results especially as i-egards the fine weft yams. 
The macliincs which the cotton passed through were exactly as in 
former tests, being all new and in very good order. In the waip 
yam we should have run it with|at least !> percent, less twist wliich 
means of course increased production and a better yarn. I judged 
the cotton from a spinner’s point of view on the following : — 
let . — ^Length and uniformity of fibre. 

^ The T.7ritGr takoH this opportunity of oxproksiii" liis ^rcai indobtodnoss to thoHO gontlomoii 
fur the teats they have carried out and the reports th(^ have supplied on those now cottons. 


American. 

'Pivst, 
.*>.3 Iks. 




FIELD CROP OF CROS6 % B*kED RACE 
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2ne^— Finonefis of fihrp, 

8«i. — ^Natural twgt.. 

4(!/i. — Strength and elasticity. 

Sth. — Colour. 

0/A. — ^Freedom from impurities (broken seed, leaf, ifl*p). 

Is/. — The length was 1/8" over mir .\nierjean.^ Uniformity 
excellent, in fact we have n<‘V<‘r come across a better 
cotton in India. 

2nd . — This is coarser than American and even Piirbhani 
or Barsi which we use as warp cottons, this feature 
shows against it in the 30’s weft, because the finer the 
counts, the less the jiumbcr of fibjvs in the cross 
section of the thrvad. 

3rd & 4/A. — These it possesses in a inarlv<‘d degree 10 to 12 
per cent. ov<‘r our American. Tlioscf are. points which 
stamp it as an extra good warp cotton uj) to 24’s. • 

5/A. — Colour. An extra pure white cotton winch showf» 
up well against American a nil fits it’ espi'cially for 
cloths which ^eed bleaching or dyeing. 

0/A. — The refraction shows that tliQse are almost nd. 
Freedom from nep was a sjiccitfl featuin. Abttural 
and artificial nej) are always what we expei^t to find 
in all Indian cottons, ft is a. most serious fault 
because even the* cards do not take, it all out. ft 
lorries forward and shows in the finished tliread as* 
.a thick soft place, always a weak spot. Neppyyarn 
js of course absolutely unfit for warp and as Veit 
it shows up on surface of cloth and oven in after pro- 
cesses of dyeing is the otiuse of the cloth not taktng 
up the dye* equally. 

The above are the chief points in good cotton which itiider it 
fitted for the piDduction of a commercial thread and with (Excep- 
tion of No. 2, K 26 possesses tfipm all. 


(Sd.) W. VFllNON. 
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*(3) ‘This culture is very similar to the latter hut p derivetl 
from a^ cross between, mmm and Jmvi Owing to its habit and 
low ginning i^ercont (20-30) it can never produce a remunerativi* 
, field crop and owwig fco the^ exigencies of space, it has never been 
gtpwn in sufficient tpuintity to yield a practical test. It possesses, 
however, tluj silkiness of the bani cotton and is. without qiiestion, 
the finest coj:ton so far pix)ducpd. 

The above throe races have all rod foliage and a red, or pink, 
flower. 

(4) From a cross bcf-wcon numm and a white flowered desi 
a series of lonns are now being grown wliich are not to be distin- 
guished from the ordinary <lesi plant \intil the f mit opens when th(‘ 
quality of the lint shows their superiority. These are now' uiuhu- 
('.omparative trial at Aligarh and at other fanns in the cotton 
tracts. 

(5) From a cross between a i/m cott/in and the Garo Hill cotton. 
This is a feitile plant with large Imlls and a ginning percent wdiich 

* touches 47. The lint, however, is coarse. 

The above vlcscriptions briefly outline the races of cottons w'hicli 
have be(*n establi.she^l in a state of purit.y^ ft will be at once recog- 
nized that in no case do they fit in fully w'ith our preconceived 
notion of the ideal plant. Another feature of these races is that 
they are iii each case the direct rosult of ji single cross and, from 
w'hat has been said above, it was not to be exjiected that the ideal 
plant w'ould be thus directly olrtainable. We are here faced with 
the. time factor ; the selection and the extraction ,in pure form 
of ^desirable races from the progeny of such divergent ^plants 
*as tkc above is a matter of several generations ami, ’though the 
work of ro-croasing among these purified fornvs is now wfell advanced 
and bi some cases lias reached the third generation, a further period 
will be- ]-equired before pure races Aontainin^ more than two original 
types in their parentage will be available for extended sovring. 
This may, perhqps, be illustrated by a single instance. There is , 
now the third generation of a cross between races 1 and 3 as described 
above. These plants contain in their parentage the numat howl 
and Type 7 cottons, and it is confidently hoped to select from these 
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a plant t^aiing a considerable degree of approximation to.theddeal 
plant. This instance, further, \7ill emphasize jfhe necessity of “ know- 
ing what we have to do.^* Baco^ in itself is of no econonuc value 
and would, on this consideration alone, be at once discarded. 
It possesses, however, the combination of fine lint on a robust plant 
such 1^ is found nowhere else. Its value as a meanscto suH end is, 
consequently, considerable. 

So far in this article attention has been confined to those points 
which have direct bearing on the quality and quantity of lint pro- 
duced. Subsidiary points also require brief consideration. The 
writer has elsewhere referred to the advantage of a characteristic 
colour in the foliage of any new form by means of which the detection 
of mixtures and crosses would 2 )e much simplified. It^ is parifiy 
for this reason that the mmna plant has so largely entered into the 
crosses made. The lint, however, is not the only produce of the 
(^on plant which is of valiie. The seed has a value both as a source 
of oU and as a cattle food. It has so far been impossible to con- 
sider the question of oil content — breeding for such characters is, os . 
yet, in its infancy, and the problem is sufficiently complex without 
taking into consideration additional factors. As a cattle food, 
however, — ^whether directly or indirectly in the form of cake, — the 
value of the Indian cotton seed is largely dc'preciated by the coarse fuzz 
remaining on the outside of the seed after the lint has been re- 
moved. Such a fuzz, though present in all the Indian forms of cotton, 
is not invariably present, and imked seeded forms, both of £g3q)tian 
and American cottons, are well known. These forms will not hybrid!^ 
with the Indiau races. iSecently, however, amo^ certain cotton! 
receivol f reftn China, some plants have been found which ore qalced 
seeded and completely fertile when crossed with deai forms. These 
aU lack the necessary robustness of habit ; but by mossing these With 
the Indian cottons, robust races* have already been raised with a 
naked seed, and their p^uction appears to present no ^difficulty.* 

Before concluding, the question of the evidence that exists as 
to the limits within which improvement is possible may be briefly 
touched upon. Beferenue has /ilready been made to th^ common 
idda that, bng staple cotton cannot be combined with* an early 

9 
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maturing habit of plant. It has iieen shown above t]|jiat plant 
habit is not synonymous with early maturity, but is a combination 
of two characters .at least — ^the t^e of brandling and the vigour 
of, the fniiting brai^chos. 

In tho second and third races of extracted forms described 
above, the long staple of the nurma plant is found combined, with a 
branching habit which only lacks the character of vigorous growth 
of the reproductive branches. We have, therefore, in this group 
obtained the long stapled, early maturing, plant which only lacks 
one character to make its extended cultivation remunerative. 

There seems, thus, no evidence to justify the belief in the mutual 
repulsion of long staple and early maturing habit. When, however, 
the two characters, high ginning percent and fineness of fibre, are 
considered, there do appear to be valid reasons for considering the 
two characters to be, to a certain extent, mutually exclusive. 

For our purpose the problem may be given in its simplest form. 
Jt has been stated above that the ginning percent is dependent in 
part ontlic weight of 1,000 fibres ; in other words, the highest ginning 
percent is only obtainable when the weight of 1,000 fibres is a 
maximum. The weight of a fibre (and hence of 1,000 fibres) is 
proportional to its volume, which is given by the product of length 
by the area of cross' section. The lange of the latter, as we have 
already seen, is given by the numbers 60 and 12. For a fibre whose 
cross section is represented by 12 to weigh as much as a fibre with 
a cross section represented by 50, it is necessary that the length 
of the former should be over four times that of the latter. Li consi- 
dering the subject of length, it was noted that the limits found in 
Indian cottons were 12 mm. to just over 30 ram. Hence it will 
never be possible to make good the loss of weight due to fineness by 
increase in length. Fine cottons can have only a moderate fibre 
wm^t and consequently only a i^oderate ginning percent. What 
the limiting figure is it is as yet not possible to say. That it is well 
above the 26-26 percent of the hard cotton is not doubtful ; that 
it is as hi^ as 36 percent seems possible ; but that it can be as 
hi^ as 46-47— the highest figures pf which the writer has personal 
record — ^is not to be supposed. 



THE CONTROL OF KOLEROGA OF TH^l ARECA 
PALM, A DISEASE CAUSED .BY PHy\opH- 
THORA OMNIVORA var. ARECJE* * 


HY 

L. C. COLEMAN, M.A., Ph.D., 

Director of AgrimiHnre^ Mysore 

ALTHOtroH thft iiiycological workers in India are very few, a con- 
siderable number of plant diseases have already been investigated, 
more or less thoroughly. If we tnm, however, to the. practical 
application of the knowledge thus gained, we must confess that only 
in comparatively few instances has the control of plant diseases 
been carried out methodic^y and successfully, and still more rarely 
has it been taken up to any considerable extont’Jby the agriculturists 
themselves. An account of the work which is being done in Mysore 
in connection with the disease known as leoleroga of the areca 
palm may, therefore, not be entirely without interest. 

To understand the nature of the work a short description of the 
conditions under which it is*being canie.d oat scems^ecessary. ffhe* 
disease Us confined to a region in the western part of the State, hav- 
ing an annual rainfall varying roughly from seventy-five to three 
hundred inches. It comprises a strip about one hundred miles long 
and from twenty to thirty miles brovul along the extreme wosterp. edge 
of the Mysore plateau. This strip is connected on the nortlj and west 
with an area in North Canara and on the west with one ill* South 
Canaia, in both of which the disease is prevalent. It is also lo be* 

* A paper read at the Indian Science CongresB hold at Madras in Januar^ 1015. 

( iw ) 
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found ip South Malabar and Coohih and, as far as it hais^ been poa. 
sible to ascertain, these are the only regions in India or, for the 
matter ofthat,intheworldwhei:bitoccu]h. 

, In the infected region practically the only important crops 
grown are paddy and areca nut. The paddy occupies the low* 
lying lands .aloug streams and the lower stretches of inn^erable 
valleys. TlJe slightly higher ground above the paddy land» both 
in the troughs and on the sides of the valleys is given over to 
areca nut gardens. These gardens frequently extend for miles in one 
practically continuous range forming one of the most charming 
features of the picturesque Mysore malnad and furnishing at the 
same time one of the chief sources of its wealth. 

“ The gardens are for th e mqst part owned and actually culti* 
vated by Havik Brahmins who, although they cannot be said, as 
a class, to be highly educated, are, with scarcely an exception, 
literate. They thus form a body of men who can be reached to a 
^considerable extent through the printed page and who are somewhat 
readier to, take up the new and discard the old than are the majority 
of Indian agnculturists. 

Another important feature in the situation is the value of 
the crop itself and the great havoc that has been done by the 
disease. A well cultivated areca garden will, in good years, 
give returns as high as Bs. 500 or 600 per acre, though the 
average is, of course, much lower than this, and where the dis- 
ease is virulent the returns may be reduced to practically nothing 
at all. 

V I It will thuis. be seen that there are at least some conditions 
fatouiable to the introduction of improved methods of controlling 
the disease, provided these cau be made economically practicable. 
There are at the same time many, what at first appeared almost in- 
suhnountable, difficulties. Jn the first place, the almost incessant 
rains of the monsoon reaching, in some plabes, as high as 20 inches 
in one 'day make work at that season a matter of the greatest diffi- 
cultyi Most of the gardens are situated at considerable distances 
from the main roads and are practically cut off for days and even 
weeks from the outer world during the season when the disease 
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s viruleirt. Lastfy, the diseale, attaokmg as it does tji^ bwiohes 
of nuts snuated at the top of slender trees :^m 60 to 80 feet high, 
is one that presents m&ny phy^cal difficulties in the wajr of its 
control. In fact it seems highly probable that in no other part^of 
the world has the scientific control o^ a disease been attempted 
where the initial difficulties have been so great. 

•With re^rd to the method of coniyol introduced, it is that 
of spraying the bunches with Bordeaux mixture before the disease 
appears. Consideriug the abnormally heavy rainfall concentrated 
in a few months (in some of the areas treated 140 inches of rain have 
fallen during the one month of July^, it was concluded that it would 
, be practically useless to attempt spraying with the Bordeaux mixture 
as ordinarily applied and a solution of double strength was used. To 
this was added an adhesive mixture consisting of ordinary colo- 
phonium resin dissolved by heating with soda in water. The finish* 
ed mixture showed adhesive powers which, considering the torrential 
rains it had to withstand, were remarkable. In most cases one 
treatment at the beginning of or early in the monsoon has been f oun^ 
sufficient to protect the nuts from the disease till, danger of its 
appearance and spread is over. 

The next difficulty td be surmounted was the application of 
the spray mixture to the bunches. In the* first experiments a 
large barrel sprayer was used. This was mount*ed on two wheels and 
to the pump was attached a line of hose sufficiently long to extend 
to the tops of the trees. The sprayer itself was run along between 
the rows of trees and a trained’ climber then ascended with the hose 
and directed the spray mbAure which was pumped up from bqjow* 
The s|Aayii^ could be done fairly satisfactorily, 6ut the difficulty 
of moving the sprayer about in gardens with deep drainage difehes 
at frequent intervals was very great. Added to this was the diffi- 
culty experienced by the climber ^ holding seventy or eighty feef of 
hose full of liquid at theAop of a very slender tree during the heavy 
winds of the monsoon. The danger of a serious accident* wets great 
and had it occurred during the initial stages of the work it would 
almost certainly have damned the whole method of treatment in 
the eyes of the extremely sceptical garden owners. 



‘ . AOBIOUlffCKAIi .JOURNAL Of INDU [2., U. 

.9 

r 

Jt Tffuji tmiB found neoessaiy to' discard the barrel sp^yer and, 
as ordinary knapsack sprays, requiring as they do the use of both 
hands for their manipulation, i^ere quitb out of the question, a 
special type of sprayer had to be procured. A small air pressure 
sprayer was therefor^ specially imported for this work. This 
sprayer^ whiqh has been found admirably adapted to the work, holds 
rather less than one gallon of liquid, a quantity sufficient to opray 
from eight to fifteen trees. It is very strongly made and free from 
complicated parts. Sprayers imported six years ago and given very 
rough usage since are still workiug satisfactorily. There is, in fact, 
only one smous drawback to the sprayers and that lies in the fact 
that they are or weie made in Germany. Lucidly a large English, 
firm has, within the past two or three months, agreed to take up the 
manufacture of sprayers similar in every way and at practically 
the same cost, so that a supply is assured. 

The spraying w'ork during the finst two year’s was carried out 
entirely at the expense of Government. Subsequent to that time 
sprayers h^ve been lent free of charge to those desiring to have small 
'parts of their garden sprayed as a demonstration measure, but the 
garden owners have had to bear the expense of rnater'ial and 
labour. In cormection with this deihonstratiou work another 
difficulty was cxpericriccd. The small permanent staff of the rny- 
cological section was quite incapable of dealing with the work on 
a large scale. It was therefore decided to utilize local men as tem- 
porary fieldmen. Where possible these men wer’e obtained from 
among the families of gardou owners themselves and only those 
<weTf/ selected who had a good knowledge of local conditions and 
could read and write the vernacular. These men were firdt given 
a course of training in the use of the sprayers and the preparation 
of ,.the mixtiue, and were then distributed throughout the affected 
arfca, their work being supervised by the permanent staff. This 
utilization of local men" for the work hds proved an nngnalifioti 
success-and has allowed a large area to be covered at comparatively 
small expense. ' The fieldmen are engaged for- the monsoon 
season only so that the expenses on that score are reduced to a 
minimum'. 



MptsttoffA oir TQi AftioA PAtiit 


Afte| three years of prelitnihary e3q)erimental work, dyuc^ yhioh 
the garden owners had ample opportunity of judging at first hand 
with r^ard to the efficacy of graying, it was deeided to ofier 
sprayers for sale. Orders were issued to the men engaged in ^he 
work not to do any special canvassing *as the? intention was to ascer* 
tain just what effect the demonstmtions themselves lyid had. The 
results may be said to have been decidedly gratifying; as is shown 
by the following record of sales : — 


1912 . . . 31 

1913 . . 36 

1914 .. ..110 


StiU another difiiculty had to bo mot, mz., the prociuing^f 
the spray materials. Wliile all 1;he iugredje])ts ai*c locally obtain- 
able the stocks in any njio place are small and the prices con'cspoud- 
ijigly liigh. The Depaitmejit had, therefojv, toairangefor procur- 
ing the various ingredients In large quantities and stocking them in 
various convenient distribution centres. The work has expanded 
so rapidly that during tlfb past year over six and a Calf tons of 
material were purchased ami stocked in these central depots to 
supply the demand. • 

As over one hundrod garden owners are now carrying out spray- 
ing quite independently of any assistance froift the Department, it is 
impossible to give accurate figuics of tlie total area sprayed, but 
from the sal(;s of sprayers and spraying materials not far slioit of 
six hmidred acres must have* been sprayed during the past year 
against less* thtin two hundred acres during the previous year aud 
aboulf one-half an acre six years ago. l^rom this there* can 
be no doubt that large numbers of the garden owner‘s have 
been convinced of the practical advantages of the trcatiupnt. 
Estimates of the actual saving which is now being ellectcd by 
the treatment can, of bourse, be approxiinatc only, but one* leadbig 
garden owner, and the first man to take up the work q;a a large 
scale, has estimated that the spraying of his *garden of .twelve ‘ 
acres has, duriirg three years, strved him Bs. 4 , 000 . This is at the rate 
of more than Bs. 100 per acre per year. Fronr this aud^rom other 
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infoamation it seems certain that tHe savings during the joast year 
must have approzinm^ Bs. 60,000. It is anticipated tnat under 
average conditions of virulence df the disease the saving ivill rise 
to, about a lakh of rupees in the present year. 

But the work has hot been confined to demonstration. Experi- 
ments on thorprepaiation of the most economical and efiicienl; spray 
material and! more especially the testing of a large number of 
adhesives have been carried out in a special experimental garden. 
This ^rden hitherto leased by Government has now been acquired 
and becpmes a permanent experimental garden where work on the cul- 
tivation of the areca nut and the testing of areca nut varieties will be 
associated with that more especially related to combating the disease. 

* A lar^e number of adhesives jhave been tested in this garden. 
Of these the resin soda mixture has proved decidedly the most satis- 
factory and has therefore remained the one generally recommended. 
One of the interesting features of these ^periments on adhesives has 
Wn a study of their action upon the physical composition of Bor- 
deaux mixt^ure. As is well known Bordeaux mixture is prepared by 
mixing a solution of copper sulphate of definite strength with a 
suq)ension of lime in water. The result of the reaction is the for- 
mation of a pale blue precipitate which settles very slowly and it is 
by the slow solution of tbit precipitate on the leaves that the fungi- 
cidal action of the mixture b produced. The chemical composition 
of the precipitate apparently varies considerably with different 
methods of preparation, but as this has formed the subject of special 
investigation by Pickering and many others, it is unnecessary to 
t6uoh upon it here. 

‘Undoubtedly, however, the efiicacy of the mixture, especially 
with regard to its adhesive power, depends to a great extent upon 
the- physical composition of the precipitate. The finer and lighter 
it b'the more perfect will be its suspension in the liquid, the evener 
will be its distribution on the leaves and ‘the greater will be its 
power ofr adhesion. This is recognized in all practical directions 
for the preparation of the mixture which are invadably insistent 
upon the necessity of eithm; adding the lime to the copper snlphA^ 
under conttant stirring or of pouring the two simultaneously into 
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a third vessel. Experiments readily snow tliat witli tliese methods 
of preparation the precipitate settles much Iq^s rapidly than where 
the copper sulphate is added to t&e lime. 

If We now turn to the mixture as used agpiust the hderoga 
fungus — ^where what is practically a resin soap is added to give it 
greater/idhesi ve powers — we find quite a different state ef afEdirs. If 
the elkperiment is repeated we find that the mixture jpreparcd by 
adding copper sulphate to lime settles much more slowly than when 
lime is added to copper sulphate. The reason for this difference b at 
present being investigated. It is cited here as an interesting fact 
which, speaking personally, has not previously been obsefved, as well 
« os to show the necessity for the utmost cam in eiqierimental work 
with Bordeaux mixture when? other ingredients are addexb * 

There remains for discussion only one other phase of the work. 
Bo far a description has been given only of the work in coimectiou 
with keeping the disease mylcr control. This has been effectively 
done, but the necessity for annual treatment remains, for it is capablq 
of spreading so rapidly that one or two isolated truss bearing 
infection are capable of infeoting a whole garden. • The complete* 
stamping out of the disease throughout the whole infested area 
would be a herculean task which could be accomplished, if at all, 
only with the fullest co-operatioir of all the 'gardd^ owners. However, 
there aru, hero and there, in the midst of badly infested tracts, 
isolated gardens which have rerrrained free from disease and there 
aro also extensive, moru or less isolated aroas whero appai'cntly all 
the conditions are favourable to the development of the disease 
but in which it has not yet made its appeararree. Jl'hei'e istheruforS 
considerable* hope that the disease can be stamped out from isolal^ed 
tracts provided the whole area in the tract is thoroughly treated. 
That is, if an area well isolated with little or no darrger of infection 
from other gardens is so thoroughly treated that during the whole 
season not a single nut rs attacked, we rhight expect- to find the ' 
disease stamped out. However, a study of the furrgus slfows, us 
that this is by ho meairs certain. 

To those not conversant w^h mycology it may be stated that 
the* fungus causing the disease produces two kinds of ro^boduotivc 
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bodies pr. spores. The first of th^ are formed in spcial egg- 
shaped organs called sporangia on the surface of the nuts. Under 
certain favourable conditions thbsc sporangia burst open at the 
i^pez liberating large numbers of motile spores which are responsible 
for the spread of thd disease during the mousoon. These spores 
are carried \fy the driving spray from one tree to another and thus 
bring about* fresh infections. • 

These iwospores, however, aie unable to withstand the slightest 
degree of drought and so are entirely unsuited to carrying the fun- 
gus over through the dry season. For this purpose resting spores 
(oospores) are formed which arise as a result of the serual union of 
male and female elements. We have not yet been able to ascertain 
under just what conditions theae resting spores germinate, but work 
done by Hartig on a closely related form in Europe has shown that 
the oospores may remain dormant for over two years. We thus see 
that even should the disease be kept in complete check throughout 
one or oven two years, thero is danger of some of these oos|)ores still 
having reljaincd their }x)wers of germination and so being able to 
'cause a fresh outbreak of the disease. In older to be able to stamp 
out the distiase it would, therefore, probably be necessary to keep it 
from developing in a garden for at least three years and a longer 
period might even be irjqnired. 

Experiments with the object of entirely stumping out the 
disease are now in progress, and in one garden, situated in an area 
with an annual rainfall of tlu'ee hundred inches, we have succeeded in 
preventing the disease from appearing at all for the past three years. 
'During the present year this garden will be left free from treatment 
and, as it is well isolated, thero aro strong hojies that the* disease 
will be found to have pennanently disappeared. Other experiments 
of< a similar nature have been begun and a total of twenty-two 
acius of garden aro now being treated with tliis object in view. 
Should the experiments prove successful aii[ endeavour will be made 
gradually to extend the area of stamping out operations, but this 
will be possible on a large scale only if we can obtain the fullest co- 
operation of the people directly interested. Whether this can bo 
obtained'^remains a question for the future to solve. ‘ 



recent history of the cotton IlfPROVE- 

MENT WORK IN TINNEVBLLY AND 
RAMNAD DISTRICTS. 


liY 

H. C. SAMPSON, B. Sc., 

Dep%ity Director of Agricxdinre^ SoxUhcrn Division^ 2\ichinopoly. 


The history of tJi« roeciit efforts to improve the cotton crop 
in the area where “ Timievelly ” cotton is growji, eouuuenced hi 
1905, and the procedure adopted was that suggested in the Govern- 
ment of India’s letter No. 23-9-30 of Kith September 19|)4. 

Letters were addressed to the principal firms mterested in th*e 
cottoji trade in this tract, who were asked to assist the Department 
by furnishing the uanie^ of farmers or villages, who were noted 
for the q^uality of their produce. lu rdspon^ to this request the 
names of many persons and villages were supplied, and officers of 
this Department were deputed to visit these places, to examine 
the crops grown and to interview the growers. Many of the persons 
whose names were given, turned out to be dealers in cotton and not 
actual growers. However these tomrs were of considerable value fo 
determining the variety of cotton most favoured in different^ parts 
of the tracer ; and, in general, it was found that in the north of the 
tract the variety uppam (Gossypium herhacemn) predominated, 
while in the south the variety leaemgatmi {Gossypium sp.) was Leld 
most in esteem. Counts were made in theffield in all villages visited. 
In the north from 65 to 90 per cent, of the plants in the ffeld were 
uppam and the rest except for a few having intermediate chafacteis, 
were kanmganm. The propqrtion of this mixture in general 
cllanged, until in the south of the tract the proportions were reversed 

( 137 ) 



188 AGRIOOLTUKAL J|0URNAL Of INDIA [X, II. 

‘ 

and<Sd-r-90 per cent, of the plants were htmmga/nm, whilf the rest 
were v/ppmn,. Only jn two or three villages were any pure crops 
found. These were in the tract in the extreme south. 

t All through the tract, however, it was noticed that there was no 
u^ormity in the proportion in which these varieties were mixed. 
One field mi^t contain only 10 per cent, mixture, while the .adjoin- 
ing field might contain 80 — 10 per cent, or even more mixture. 
The best villages were those which still preferred to hand-gin their 
kapets and only to sell their lint, while the worst were those which 
sold all their kapas and depended on outside dealers for their seed. 

It was fairly obvious, however, that there were genuine reasons, 
among the more intelligent class of raiyats, for this variation through , 
the tract in the proportion in which these varieties were mixed. 
The uppam, though later in showing signs of maturity, is an even 
ripening cotton and the bulk of the crop can be harvested within 
two months. Thus in the north where the sowing rains are early 
e-nd where it is possible for the crop to ripen its kapas before the 
hot weather sets in, the uppam was preferred to the kamnganni 
which, though it commences to ripen sooner, does not ripen evenly. 
This means that the picking would continue for three or four months 
and the probabilities are that many of ^he inuuature bolls would 
shed when the hot w^athdr sets in. In the south it is seldom that 

c 

the crop is sown before the end of October or beginning of November. 
This means that' the harvest is from six weeks to two months later 
than in the north and that the hot weather may in any season set 
ill before picking commences. The karungami which never has 
ihany bolls ripenjug at the same time would naturally withstand 
the*e£Eect8 of the hot weather better than the uppam, Which* might 
bef ull of young bolls when caught by the hot weather. Lathe middle 
of the tract a mixture of about half and half of the two varieties 
was generally preferred, as it is not* possible to foresee which variety 
the season^ would suit best. Even in the uppam tract a small 
proportion of karungami was liked, as the more silky quality of 
the cotton improved generally the appearance of the sample of lint, 
while in n^st places in the south a small quantity of uppam was 
generally preferred as it improved the colour of the lint. 
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The ^jeheral opinion of spinh^ who were consulted hpwcv^ was 
that it was of niuch more importance in the first place to improve 
the staple and to leave the ^uestidn of colour alone and the simplest 
method of doingthis was to obtain uniformity regardless, for the time 
being, of quality. Hence the first attftmptsf to improve the cotton 
of this tract were directed at improving the seed suppjy. Arrange- 
ments were made both in the and Jijarunj/anm tf acts to pro- 

cure hofoa as free from mixture as possible. In the north arrange- 
ments were made through Messrs. A. & F. Harvey & Co. to purchase 
kappas, obtained from the mid- season pickings of specially chosen 
crops, at a sli^tly enhanced rate. The lint was purchased by the 
firm and the seed by the Department, who also bore extra charges 
occasioned by the enhanced rate^of purchase and by the fact that 
all haqma was hand-ginned. In the south it was possibfe to make 
arrangements with private farmers to supply the Department with 
hand-ginned hanmganni seed obtained from their own crops. In 
this way about 76,6 S 0 lbs. of fairly pure n/ppam seed and about 
29,000 lbs. of karunganni seed were obtained. Of this, however, 
only 22,860 lbs. of wpfpam, sufficient to sow about ^,286 acres and 
14,100 lbs. of karunganni, sufficient to sow 1,410 acres, were sold 
as seed. In this distribution attempts w'crc made to enlist the 
assistance of the District Revenue authorities. The availability 
of the seeds was notified in the District Oazette and in the village 
sheets. Forms of application for seed were at the same time 
distributed to village officers. Applications for seed hail to be 
made through the village headman either to the taluk head- 
quarters or to the Koilpatffi Agricultural Station. ^ The distribution 
throng the Revenue Department signally failed, nor was any record 
forthcoming at the time when the crops should bd inspected as to 
howthe seed was disposed of. Much of it, it afterwards turned out, 
was distributed to important villagers who could not well refus^ to 
buy, but it was not usedtor seed and was fed to cattle. The value «f 
the seed thus disposed of was not all finally recovered until July 1908. 

Most of the seed which was sold for sowing purposes was 
supplied from the Eoilpatti , Agricultural Station, karunganm 
sebd being mainly sold in the south and uppam in the iiorth* In 
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spitOiyof ,tlie poor sales, what seed niras sown gave great satisfaction 
• and was ina trnmftntal in forming a large tract of pure kaninganni 
in the Ettiyapnram Zemindary. ' ' 

Mr. C. Benson, ^who at that time was Deputy Director of Agri- 
culture for the whole ol the 'Madras Presidency and who had orders 
to carry out gimilar work in all other cotton-growing tracts^ of the 
Presidency, in his report ou the results of the work here and 'else- 
where stated that too much had been attempted. 

< In the following season somewhat sinular arrangements were 
again made to collect uppam seed with the funds still available in 
the 1905-06 -financial year; but by the time orders were received 
on the proposals it was too late to make similar arrangements for 
thto purchase of harungmni seed, which in any case could not 
have been made within the financial year 1905-06. 

While this work had been going on, a considerable amount of 
useful information was being collected on the Koilpatti Agricul- 
tjual Station. This agricultural station is situated in the centre 
of thecottoQarea, {.e., midway between the wppcm and hmmgmni 
tract. Here these two varieties had been grown separately and 
opinions obtained on the quality of the lint. These were unani- 
mously in favour of the kamngami as bein^ longer, finer and stronger 
than the wppam. Many other indigenous varieties collected from 
other provinces in India had been tested and compared with the 
Tinnevclly and other Madras varieties. Several exotic cottons 
of the American Upland type were also tested. These included 
Cambodia and several of the improved “ long-stapled ” American 
Upland varieties.^ On the conclusions 'drawn from these trials, 
Benton was in a position to make very sound recommendations 
on the expenditure of the funds placed at the disposal of the 
Government of India by the British Cotton Growing Association. 
Theto insisted on the improvement of existing local varieties and the 
encouragement of such local varieties which were found to be 
su^>erioT'in quality and equal if not superior in yield ; and to this 
end an allotment of the British Cotton Growing Association’s 
funds of Bs. 3,000 was made for the purpose of raising seed on a 
substantiai scale of the harmgami variety of cotton. 
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As this sanction was not 'communicated until the en^ of 
September, it was not possible to do anything for the season then 
^about to commence, but fortunate the rains were eaidy andlt was 
possible to arrai^o for the purchase of pure harunganni kapas 
in the south before the close of the financial year 1900-07. 

Of the uppam seed collected in 1906 practically^ all of this 
appears to have been sold. The bulk of tjiis was sold^through the 
agency of Messrs. A. & F. Harvey & Co. at Vimdupafcti, who distribut- 
ed it through their dealers. Only one of these men however kept any 
record of the persons to whom he sold the seed. The general iin- 
pression, both here and around Koilpetti, where seed was distributed, 
was that this was very much superior to “bazaar ” seed. It ger- 
minated better and more quickly and gave a stronger and mort' 
■ drought-resistant crop. In all about 14,800 lbs. were sold, ’sufficient 
to sow some 1,480 a-cres. It was satisfactory to note also tJiat as a 
result of the previous year’s seed distribution in the Kttiyapurain 
Zemiudary, a tract of pure kanmjanni estimated at over 2,000 
acres had been established and that the Zcniindary autlmrities liad 
stored kapas for seed which would give sufficient see^ to sow nearly’ 
3,000 acres in the following season. 

In 1907-08 considerable development commenci^d in the work 
of cotton improvement. In the first place, it was found impossible 
with the staff at the disposal of the Department to attempt to cope 
with the whole of the tract. Secondly, it was found impossible to 
try and push two types of cotton. Both the uppam and kamvganni 
were found to yield on the average practically the same ; but thfe 
yield obtained varied con^derably from year to ^ear, the se^^sos 
sometifhes favouring the one and sometimes the other. If in bne 
season uppam had yielded better than karunganm,Wm{ the next 
year the raxyats all favoured uppam which would in the following 
season probably not fare as well as the karunganni. Thus, v^th 
the impetus given to Vearunganni by the decision to push this 
variety with the funds placed at the disposal of the department 
' by the British Cotton Growing Association, * it was decided 
to confine, for the present, the work to the southern half of 
the tract. In this year about 12,400 lbs. of karungtAim seed 



■ 142 AOJUOOIACKAL iJODBNAL OF INDIA [X, II. 

i 

collected and sold, there being an eager demand for the 

same. 

Meanwhile on the Eoilpatti Agricultural Station considerable 
knowledge of the cottons of the tract was being obtained, while im- 
provements in the method df cultivation were being tried and, where 
successful, ^ere adopted. Benson in 1905-00 strongly suspected 
natural cro4s-fertilizatiop to be common and selected many plants 
growing in mixed crops of kamnganm and uppam which he 
classed as “ putative crosses.” At the same time he made crosses 
between hamnganni and wp^m, uppam and harungami and also 
obtained fertilized seed of both these varieties by crossing withpoUen 
from other selected plants of their respective varieties. From the 
former were obtained plants which closely resembled their res- 
pective female parents in the first generation except for much greater 
vigour. These in the second generation split up into aU manner of 
types, many of which were similar to the “ putative crosses” marked 
by Benson. The latter also showed much greater vigour, but in the 
second generation the two varieties behaved q^uite differently. The 
uppam showed practically no variation. ' The plants retained their 
greater vigour, but practically no variation could be found in the 
lint or seed or in the habit of the plant. It seems, therefore, evident 
that the uppam is a distinct species. In the case of kamnganm, 
however, in the second generation, very considerable differences 
were noticed in the progeny, both in the habit and in the character 
of the seed and lint. Hence it is probable, that the kamnganm 
is not a separate species but merely a cultivated variety. This is 
kurtjier borne out by the fact that VyaoH, who examined the crop of 
the second generation of the crosses between uppam and ’'ka/nmganni, 
could not find hny characters which followed Mendelian laws. 

. Several plants of vppam x uppam and kamnganm x kamn- 
gahnm were selected and grown aj) unit strains. It was found that 
the majority of the ka/tanganm sclectionit remained true to type 
bothasr.re^rds the shape of the plant, the habit, the ripening, the 
fineness or otherwise of the lint and the percentage of lint to seed. 
Thus there were possibilities even then of producing strains which 
in time wbuld prove superior to the ordinary hamngami and strains 
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wliioli would suit, not only the s<?usou.al eouditious of tlie'srtutir hut 
also those of the "itfpanh tj^act in t^je north. ¥he soleetion of jiivpam 
was subsequently discontinued as it wasfimnd impossible to prevent 
crossing of the two varieties. 

In the meantime it was imperative to maintain and if j^iossilde 
improve the ordinar)'. kanmjmm so as to popiilariie as much 
as possible the seed which the Depai^ment was selling. The 
karunganni crop grown on the Koilpatti Agricultural Station 
abeady showed its superiority over that being then distributed by 
the .Department. This improvement had been effected by plant to 
plant selection, the solectiou being done entirely by t^ie habit <if 
»the plant. In this w.ay a bulk selection was each year made, 
the crop from which provided sufficient seed to sow the \>diole area 
available on. the Agricultural Station. Thus in 1908 it was decided 
to start seed farms in the »li.strict where not only the kfirmiganm 
seed, obt.ained from the crops grown on the Koilp.atti Agricultural 
Station, could lie grown but where the system of drill cultiviitioip 
found so successful on t]ie Agricultural Station could be demon-, 
strated. * 

An account of tliis latVu' work has already been contributed to 
this journal (Volume IV, page 188), and it is enough to say that the 
results obtained were eminently successful ; so msich so that, wherejw 
in the first year persons who r.aised seed farms for the Depart.ment 
required much persuasion to agi'(*e to do so, in the next ye.ar it was 
possible to pick and choose and thus to select better land. Herein 
however both, the raiyats j^nd the Department were too gi’cedy.^ 
Raiyats^vrho had seen the seed farm crops the prcvbns year, and, in 
most cases no such yield had ever been obtained on tjiose part-iauhu- 
lands before, *came forward and offered their very best lamls as .seed 
farms. These arc lands known as ‘‘Cumbadi” (Lit., beaten by cuniby)^ 
i.e., lands which are very heavily* manured and on which mmbu 
{Penmisetim typhmdeum) is grown every year, this being the jirinci- 
pal cereal of this tract. The year which followed st§irted favourably 
and the crops m the initial stages grew and promised well, but 
a^the plant food was near the surface the crops developed | surface 
root system which could not withstand dry" weather conditions 

•10 
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HiKf the crojis were miable to ripen properJy. The acre yields were 
ill consequence considerably less^ than in, the previous year. 

The seed obtained was similarly- sold throughout the south," 
village depftts bekig located at suitable places tlirougliout the tract. 
These were placed in charge of some reliable man in the village who 
was given a,V}ommisaion on sales effected. - • 

Though the area of seed farms was not materially incr^sed, 
considerable progress was made during this year and the next in 
popularizing the use of the seed drill and accompanying implements. 
There were several difficulties in the way, one of the principal being 
that it was not easy to sow mixtures with the cotton. Pulses, 
Coriander, temi {Selaria italica) are usually mixed in small (pianti- 
ties with cotton when this is sown broadcast, and as these are the 
perquisite of the women of the household, there were naturally 
olijections to sowing cotton pure. However as greater experience 
has been obtained in drilling, this ob)"(?tion has largely beenover- 
< come, nor is there the same objec-tion to pure cotton as there formerly 
was as this is found to yield better. Moreover bullock hoeing has 
considerably lightened the woman‘s share in the cultivation as for- 
merly she had to take her share in the lyind hoeing which the crop 
received ; and in villages where the people are still dependent on the 
Department for the. loan of implements, it is the women who so to 
speak enter the frjiy to get first served with the bullock hoes. 

The distribution of karumjanni seed sufficient to sow each 
year from 10,000 to 12,000 acres naturally had a considerable effect 
on the quality of the cotton in the sopth. New ginning factories 
wei*e put up by * otton buying firms in this tract mainly on .account 
of the superiority of the crop and these combined with two or 
three seasons of short crop have done much to undo the ^Department’s 
e^orts to keep the crop pure. In 1912 it was foimd that what a 
year or two previously had been practically a pure hartmganni 
fract "was. again a hopeless mixture of bazaar ” seed. Although 
the f a^ that giiming factories under proper nrauagement do much 
to maintain the quality of export cotton by havingthe ginning under 
proper cpntrol, their introduction tells very seriously on the qualify 
of the seed sold for sowing. Village dealers instead of ginuing the 



COTTON IMPBOVKMENT IN TINNEVELLT ANT) KAMNAP* ’ 

village kapns by hand arirl selling the lint, now <li.sposeof'trio fea^aa 
to travelling dealers wlio,«leal dire^-tly tlu-ongH the brokers ejwployod 
' by the factory. Cojisequefttly all hafan whether good or bad is 
mixed, bad samples are graded uj) with good? Itafnn which v'^11 
not pass muster is similarly griaded up till it (|oes. The crops in the 
neighbourhood of tliese fiurtories further shoAved thatlmnch of tin* 
seed had been brought from a distance, and it is probable that 
this anived at the ginning faet.ory by cait, being what avjis 
refused by the ginning factories further Jiortli oji the cotton 
route. KajHis instead of being stored dry, as formerly, is noAV 
often collected straight from the field and packed immediately 
into horeJis. The result is that much of the cotton heats aiicl 
the vitality of the .^eed is either Axauikemul or altog(‘thei- 
destroyed. 

It looked therefore iis if all the Department's elToits to grades 
up the crop to pure leaniii/fnnm VA^ere to be of no avail. Th<* see<l 
supply re(piire<l for the Tinnevelly District (/.c., the south of this 
cotton tract) may be roughly estimated at 2.50d,0<X) lbs. This means, 
the produce of 8,000 to 1 0.00(> acres. .\t the present time the 
Dcp.aitme.nt supplies from»4 - 5 per cent, of this. It was obviously 
impossible for the Depaitment to control such a large area of seed 
farm nor would it be a wise policy to make the nilyaf entirely depen- 
dent on the Agricultural Departmientfor the seed supply. Fmther 
the work on the Koilpatti Agricultural Station in producing suita))le 
unit strains of Icarmiganni was Jiow snflicicjitly advanced for rapid 
development *111 the clistri<it. It xvas, however, of no us(‘. issuing 
seed if, when the crop was collected, it w^as to be. solid to dealers*and 
lost sight of. It was decided therefore to restrirt the area of 
dcpartmcntal seed farms to 400 acres and to try and induee villages, 
which had purchased our seed, to co-operate and take iji to the gins 
sufficient to suppjy, if not’the xvlioje, a considerable portion, 
of the village XAuth seed. It xx^as thought that, if co-operation on 
• these lines could be induced, such xnllages w'ould bcjisefid for putting 
out, in the first instance, seed raised from luiit strains. With this 
m^uceinent held out to them, fhree villages in tlie 1912-i3 season 
agreed to this step. Accounts were kept which showed that this 
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proc*dure*was sufficiently I'cniunomtiv^e to more than pay for the 
extra trouble involved. ^ , 

It may bo mentioned that the limited supply of seed sto^^ke(I 
by the Department anti the keen demand for this seed has been large- 
ly, utilized as a lever to extend the work of cotton improvement. 
All the scc(J;Sold in 1913 was sold on the understanding that the 
crops would, be sown Avith the drill and in this way drill cultivation 
has been extended to many new villages. It is true that all who 
promise this do not act up to it. but very jnany of them do and 
last year more than 7,000 acres of cotton and cmnbu were sown 
in this way. In the same way this year in arranging village seed 
depots, these have in many cases been located in villages on the 
understanding that the villagers would co-operate for the joint sale 
of kapas in order to get back their own seed from the ginning 
factories. Last season twenty villages thus co-operated and seed 
has been stored in them to sow next season about 12,000 acres. To 
these villages seed of a unit strain will be sold in the coming season 
in limited fiuantities, subject to the condition that the villages will 
again co-operate in a similar way. These limits are fixed according 
to the estimated seed requirements of t||ic village in the following 
year. . This means that each such village has to all intents and 
purposes its own seed farm which it is estimated will supj)ly its 
requironents in full. The strain which is to be issuetl to them 
promises to be a great improvement on what is now being grown. 
Last year it was grown on 12 acres and yielded 020 lbs. of season 
kapas per acre against an average, yield of 4.')4 lbs... for ordinary 
selected kamngeami. It gave a ginning outturn of 31 ‘3 p(‘r cent, 
against the district average of 23 per cent, and the spinning tests, 
kindly made by the Tinnevelly Mills, showed that it was quite 
snij[iable for spinning 40’s. yarn against 26’s. yarn for the ordinary 
selected kariinganni. ‘ 

This year a further extension of this work has been started* 
As ah'eady menti^oued iippam cotton, though considerably inferior . 
to hafmgami in quality, is the main variety grown in the north of 
this traction account of its even ripening habit, and for this reasoh 
work inthepast has been confined to the middle and south of the tract 



COTTON IKPROVBHBNT IN TINNEYICLLr AND BAMNAD 


147 


where the qualities of harmigami&xQ to some extent kftown aifd 
appreciated. The question of the ripening habit of hifun^imi 
has, however, received ccpsiderabhi attention and several of the unit 
* strains wliich are being grown have been selected for their evenness 
in this respect. These are now sufficiently, advanced to put ofit 
on to seed farms. Two strains are this year to be grown. One 
which has a ginning outtm'ii of 27-28 per cent., i.e., S-3 per cent, 
above the district average for ordinary ary black cotton soil and 
spins a very good 50’s. The other which has a giiming outturn of 
.33;', per cent, and spins uj) to 4t s. will be gi'owji on a tentative scale 
in certain villages where much damage is being dojie to the Tinnevelly 
cotton by the cultivation of what i.s known as " Pulichai ” or 
“ Mailam ” cotton. This is the white flow'ered /mv’ of the United 
Provinces and it is grow'ii ch iefly on lands which can if •necessary 
be irrigiited ; for the niiiin rca.son that it has a ginning outturn of 
33 per cent, it is encouraged by ilealers, w'lio by niixing it with 
'riunevelly irotton, can raise..thcii general ginning outturn. 

' It may be mentioned in conclusion that tln^ Depaitnamt liave 
throughout this Avork received every help from Messrs. A. & K. 
Harvey & Co., botli at Tuti<!orin and Viriidupatti r*specially from 
Mr. A. (Steel, tlie agenl^ at the latter place. It is thr»nigli the 
agency of this firm that tlie Department Jiave been able to have 
their spinning tests nuide, and it is the only firm dealing in cofctoji m 
this tract which has so far l)een prepaiedto pay the producer an 
extra price for quality. 
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It is worthy of note that the yield of roseum has been 
about twice as great as that of bmi, the variety which 
was being recomqiended by the Department previous to 
the opening 'of the Akola Farm wid the eiqierimental work 
thereon. , 

By substituting * a selected strain of this roseum cotton for 
jari, the farm was able last year to increase its profits on 
cotton cultivation by 3,940. It was mainly due to* this 
very material improvement that the farm has made such large 
not profits every year. The profits last year after paying 
all expenses including the salaries of the staff amounted to 
Rs. 5,210. • 

At an early stage of our experimental work it became 
dbvious that the superioi-ity pf this variety of cotton was 
assiux'd and its improvement by plant-to-plant selection was 
taken in hand in euiiicst. ()f the many stmins raised fi-oni 
single mother plants the highest yielder was found to be one 
;ii\rhich we have registered as No. 1 Roseum. The quantity of 
seed of thjp strain distributed to cultivators for sowing gradually 
increased yean by year, till this year it I'eached the enormous 
figure of about two million pounds, aiul we anticipate tlmt in 
future it will be possible to increase the distribution by nearly 
one million poundsj a vhar. The production and distribution 
of this cotton was etfected through private seed farms managed 
by the owners under the supervision of the Department of 
Agriculture. To these farms selected rosexim seed was supplied 
each year from the Akola Experimental Farm. This seed was 
In tyrn propagat^l and distributed in large quantities to cultivator's 
in adjoining villages. But with the rapid increase in the number 
of seed farms it became evident that concentration Was necessary 
in . or'dcr to guarantee more efficient supervision. With the 
assistance of the Registrar of .Co-operative Societies some of 
these seed farms have, therefore, been coiiveited into the central 
farms vrf Co-operative Agricultural Seed Unions. Each Union 
consists of ten or* more members, each of whom guarantees to grow 
only selected roseum cotton and to 'keep all the seed for distributiorr. 
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The number of villages included in the Union may ▼ary*from ojde 
to ten. Each Union has a central seed farm or farms eompjising 
an area of from 26 to IW acres to which selected seed is spppBed 
• every year from the Akola. Farm. The areas sown ' with roseum 
by the other members of the Union h^ve been designated branch 
seed farms. The main purpose of the central farm is to suppily 
pure seed to the branch farms, but, when more seed is produced on 
the Central farm than is required for the branch f^rms of the 
Union, it is sold as part of the Union stock of seed. It is the duty 
of the Department to see that only pure selected seed is supplied 
to the central farm and that only pure seed is handed over to the 
branch farms ; wliile it is the duty of the Union kamlaf' to see that 
. the seed of the branch farms is kept pure. 

For each Union a chairnnuk to preside at tlieir meetings, two 
supervisors to supervise the field work and a secj’ctary to look after 
the clerical vwk of the Union are appointed. Most Unions have 
•appointed a hamdar who is i*. paid worker. He supervises the sow- 
ing of all the farms, uproots any alien plants tliat make their appear* 
ance, and looks after thq ginning of the hiitas and the ba^iug,^ 
labelling and distribution of the seed. The only expenditure in- 
curred by most Unions is that of the pay of the hmndar which 
stdduni exceeds lls. 180 per annum. In order to be able to meet 
such cxpendituj’e the inembcj's have a Union Fb*><^l which they Riise 
among themselves, each paying fiom 2 to 4 annas per acre of roseum 
cotton grown. The kaitas of ojdy one Union is ginned on a plant 
which is the conunon pro^Huty of the meiubei's. In most 
cases one o{, the members has a small ginning plant consist- 
ing of two or three gins driven by an oil engine and on ‘this 
plant he arranges to gin all the Jia'im of the Union .at a 
given rate. 

Twenty-two Unions have already been opened of which i^iue 
have been registered. The table on the next page gives in a 
condensed form the profits made by the four Unioujs which tu 
June last completed a full year’s work. 

The profits Vere mainly made on the sale of roseum seed. Taking 
the district as a whole we findjthat roseum seed was sold Jjy Unions 
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and seed fanus at from Bs. 25^to lis. 4(5 por khandi of* 560 IbA 
The bazaar rate for ordinaiy cotton seed was only Rs. 14 i^xjch^fndi. 
The demand for rosewn at this price was vejy great : despite the 
Jact that about two million pounds were produced, moiv coidd liave 
been sold had it been available. But b|ic piofit fj’om the incieaseil 
yield of lint, too, must have been cousiderabli* as may lx* gathered 
from the, smiunary below, wliich gives the avei’age yiehl of ^ivseiim 
A%ipaS*aud peroentage of lint obtained by <hc dilTerent Unions and 
seed farms last year, comparod with the district average for the 
year. 


Diiiii'ic 1. 


(.)lITTi:i(N OK UUSKliM 

rEJtUENTAUJi OF LINT TO COMVAKKl) WITH Til K 
8EKI». DISTinUT OLTTL'llN KOJ* 

TUB Yea It. • 





•Jari. 

Jlci.SUUItl. 

Jai 

HosnijiL. 

Akolii 




:«)-7 

nnu 


Buldaiia 






32] 

Atiirnoil 



I5rrr>7 

:5s*7:> 

IMN) 

im 

Yeoiiiial 

. . 


:u*7 

:u>r)i 

247 

340 


Li addition to these Unions there weic ,‘58 cotton seed farms 
run by private individuals, some of wJioni will in due time form 
Unions w’ith the seed farm in each ciise as the iiHcleus of tlie Union. 

By starting with seed farms the D(?j)aitmeut is in a position to 
select iJie best matenal for these Unions ; for it is very impoiiajit 
that the individual member sliould be a good co-operator as well 
as a good cultivator. ^ 

By^rou^)iug togcjther tJie viihiges in tliis way Ijo form one s(gri - 
cidtinal unit improvements can be introrluccd oj^ a huge «ca)e 
with a minimum amount of eJToit ; for the Depaitment ilea Is with 
the Union as a unit, Avhile the Union in turn controls the affairs jof 
the different membei'S of ^vhicJi it is composed. To ridiice the work 
of the Department still fuither. Union Inspi'ctoi's are being.ap|)oiutcil 
.who are under the administrative control of the central (o-opem- 
tive credit bauLs- ' though working under the advice and super- 
vfsipn of the Depaitment of t\griculture. Tliis will ensure still 
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diosei co-operation between our D^paitment and the official and 
non^-tffioial workers in the co-operative credit movement. 

Of the other series of eNperipients caixied out on the Farm the 
rotation experiment with roseum cotton as the principal crop has 
given most useful infpnnation. In this experiment cotton grown 
in rotation with wheat, jmr, gram and tur is compared with cotton 
grown in th*% same plot continuously. Before these experiments 
were started the whole programme was submitted to two oi the 
highest agricultural authorities in India for criticisni. They pointed 
out that the cultivation of cotton on the same land year after year 
was unsound, as it would tend to intensify the damage done by 
insect pests’ and to impoverish the soil. The table below shows the 
results obtained in practice 

Average net prufit 

Name uf erup. per acre fruiii 

19U7-14. 

Cuituii I 
Whoati f 
Cuttuii aud lur 
Jmr^ 

Cottuii \ , 

(jraiii j 
Cottuii 
Tur 
Cottuii 

Taking the average value of the outturns ptn* acre over a 
IKuiod of seven yearn, we fuidthat cytton grown continuously on the 
same plot proved to be the most profitable system uf cropping, and 
no bad effects from insect pests or soil exhaustion are 'yet a 2 )parent. 
Continuous cropping with cotton has also been practised in paiit of the 
non-uxperiment^Hl area of the Farm with the same ^ood results. 
Still it is too early yet to recommend it as a general practice to 
bc^followcd ; for there is in Berar a considerable area of land in- 
fested with cotton wilt and there is some i;oa8on to believe that its 
pi’evaleuce. in certain villages is due to the too frequent cropping 
of the same fields with cotton. 

i(uother experiment which has given results which arc contrary 
to what yps anticipated is that designed to ascertain the advantages 


J^tj. A. V, 

2U J5 0 
20 0 
25 12 0 

50 J4 0 
52 2 O 
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of topping cotton plants when about one foot high in onion to $^mn- 
•late branching. This pmctico had previously been recommended 
• by the Department to cotton growers though it had never been 
tested experimentally. The I’esults a^y given below : — • 


1 

Average oiitttirn of 
hipfi8 ill llja.*froni 
1907-13., 

I'oppod 

480 

Not topped 

523 

Duplicate. 


Topped 

:«o * 

Not topped 

373 


Topping involves considerable expenditure an«l reduces the yield. 
It also retards the time of maturing. Needless to say “ topping ” 
of cotton plants has been, given up on the strength of these 
results. • 

The best spacing disl^nce for cotton plants has also received 
attention. This was all the more necessaiy as previovis to the opening 
of the Farm the Departm^ent had laid it down as an empirical nde 
that cotton plants should be thimied out so as to stand at a distance 
of from 12 to 15 inches apart in the rows. The results for seven years 
are given ..below : — 


Spacing; distance. 


llowH* IS*' apart and plants 



f9 20^ ff ff 

ft 25 * ff fB ft 

Unthiiined , . 


7* apart in rows 

ir/ „ 

16* „ 

2«* „ 


Average oiittiirii r>f 
in lbs. |)or 
acre, from 1 907-1. ’1, 


520 

SiKi 

517 

39G 

395 

388 


In the first five years of the experiment a spacing di^ance of 
15 inches from row to row and 7 inches from plant to plant In the 
A>w gave the hipest outturn. • As the plot increases in^ fertility, 
however, owing to the accumulation of the ilbsidues of the manure 
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app^ecl* every year, a wider spacing flifitance has done equally well. 
The iriore feitile soi/ pj'odneeH ^arger pjiints which require nioi’e 
room. The practice followed by some cultivators of allowing all* 
the plants which come up tQ. mature is a bad one, except in the poor- 
ejit soils. For soil of medium fertility the spacing followed in 
riot No. l,*is pmbably the best: in comparatively wch soil 
yielding fropi five to silx hundred pounds of kapas per aero the 
spacing distance allowed in Plots 2 and 3, woid<l Ik?- equally 
good. 

In Bcrar laud is valuable and the area under grazing has been 
reduced to' its lowest limits; consequently cattle manure is scarce. 
Experunents vrere, therefore, designed to asc.ertaiu what supple- 
mentary .manures cniild be used with most advantage. In one series 
the nuniu'cs compared U'ere 64 mds. cattle dung, 64 mds. poudrettc 
and 2 mds. saltpetre. Of these poudrette jiroved to be by far the 
most economical. 

. In a second manurial series nitrate of soda, superphosphate and 
sulphate of potash were tried singly and in combination, and sulpliate 
of ammonia and calcium nitrate were applied singly. The super- 
phos]iliatp, sidphate of potash and sulphate of ammonia were drilled 
in at the time of sowing .it the rate of 40 lbs. of phosphoric acid ami 
35 lbs. of potash and ^ lbs. of nitrogen per acre respectively. 
The nitrate of soda was applied as a top dressing at the rate 
of 20 lbs. nitrogen per acre. The outturns obtained are given 
below : - 


Mamiros. 


1 Nitratd of Hoda i 

Snporphosphate - . . 

iSiilxihato of potash ) 

2 Nitrate and 8uperp]ici|cphiit(f 
;) Nitrate and potash 

( 4 Nitrate alono 
V> iSulphate of ammonia 
d No moiiurii 
7 Calciii in nitrate 
M Superphosphate and potash 
Superphosphate 
10' Sulphate ot potash 


Average outturn of | 
kfilMS ill Ihs. from 




. I 


4m 

.402 

491 

COl 

413 
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The soil is very reBponaivo f>o nitmgpiions nmnnres,* It^ould 
appear to be deficient j^otli in introgen anj phosphates but J*ich 
► in potash. Acting on tliese tesnlts, nitrate of soda haft been koeked 
for sale on the Akola harm and about^ tons oftthis fertilijMn* wej'e 
sold to cotton growers last year ; but the purchasers were advised 
to use it only to supplement a dressing of cattle-dung jipplidd in the 
same year. Tf used alone the value of the increase jjrodnced will 
seldom cover the cost of the imunu’c. Moreover, the deteriomting 
effect which this artificial manure has on the soil would almost 
certainly prove detrimental to the stiff clayey loam of the cotton 
tract after a time. 

That both nitrate of soda and saltpetre can be applied at a profit 
to supplement a light dressing of cattle-dnng ' is evylent froni 
the I'csults of the series given below, in which the two fertilizers 
were applied as a top-dressing when the plants weie alx)ut one 
foot high : — 


Trcntmcnt. 


Avera^o oiitiurn of i Ni-f. jjrofit duo f.n* 
hupm in Jbs. per acre, ! inuiiiiro in 
1007- 1 


04 mds. oattlo-dun^-^l^^ iiitro^on ns nitrate 040* 

of soda. 

32 uids. oatitlordiin^-f^^ nitrogen . . TiOO 

No inaiiurc * . . ... . . ;s:t3 

Olmdii. cattlo-diiTi^ + lO lbs. nitrogen n.s salt- 031 

petre. • 

32 mds. cattlo-dung '|-20Jbs. nitnigoii ns^snlt- rfO.*) 

jwtpo. 


Kb. a. I*. 
3S r» it 

20 « I) 

30 u I) 
20 :) 0 


The application of the fertilizer lias in this case always accguiited 
for a considerable acreage profit and lias at the same time accelerated 
the maturing of the cotton to which it was applied. When apjHicd 
along with the more bulky manure its deteriorating effect on the 
physical texture of the soil is likely to be Neutralized. 

But the most useful experiment carried out from the ’practical 
point of view was that to determine the manurial value of* cattle 
hiyne conserved by the diy-earth system, the urine bein^ absorbed 
by a layer of 6 inches df dry-earth spread in tfie stalls. 
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H- 

1 Average outturn of | 

Net profit duo 

Manure appliorl peroVth aero. 

j Jbpasii^lbs. per aero | 

to manure in 

c 

1 for 4 years. 

1914-10. 

# 0 ^ ,f 

; 

Rs. A. P. 

Dung and urine of two bullocks for 30 days . . 

(toi 

34 9 0 

Dung alone of the same animals for 30 days . . 

1 440 

17 1 0 

No manure ^ .. .. ..I 

i 284 

•• • • 

Their urine alonr for 30 days .. ; 

444 

10 0 ,0 


The same manures have been tried for j\m in which case urine 
has given an equally good account of itself. It would appear that 
the manurial value of a bullock’s urine conserved in this way for 
cither of the two staple crops of the tract is just about equal in value 
to that of its solid excreta. T)[iis finding has been recommended 
for general adoption and is being put into' practice by many of the 
leading landowners. Owing to the high prices of cotton during the 
time these experiments have been under trial, lieavy manuring has 
as a rule been profitable. But few of even the most enterprising 
cultivators yet realize how highly economical it is to manure their 
cotton lands with such loc.ally available manures as cattle.dung 
and poudrette at present prices. 

The results already obtained from 'the different experiments 
with cotton are of considerable scientific as well as pecuniaiy value. 
They have given us a much more accurate knowledge of the different 
phases of cotton cultivation than ever we possessed l)eforc : they 
have at the same time exposed the error in some of the rule-of-thumb 
methods commonly followed by cultivators. They have given the 
Department of Agriculture a foundation on which to build up 
future improvements. It is difficult to give any idea of the pecu- 
niary value, to che agriculture of the provinces, of the lessons learnt 
on the Akola Farm, which are now being incorporated into the 
farming practice of the leading cultivators. Had the price of cotton 
l}ecn normal this year "the introduction of roseum should have 
increased the farming profits of our cultivators by at least 10 lakhs of 
rupees, a sum which far exceeds the total expenditure on the 
Agricultural and Veterinary Departments. 
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LT.^OL. F. 0. WEBB WARf), 
Political Agents Ohagai. 


Locusts appear in Baluchistan at intervals of every few years, 
always arrive after years of good rainfall, and as our refiords show, 
enter the province from the Persian side. The flights deposit 
thar eggs in soft soil and for this purpose the Registan or Country 
of Sand ” is much in favour. From the plains, the flights move 
up into the Baluchistan hills, from whence they find their way down 
to Eaohhi and thence into. Upper, and, no doubt, Lower Sind. 
Up to a comparatively recent date the means at our disposal for, 
ascertmning from whence '^ese locusts came was insufficient. Fol- 
lowing, however, the appearance of the first of last* year’s flights, 
steps were taken to trace them up, and the result of several months’ 
patient investigation tended to show that the swarms had started 
from the Dasht-i-Lut or Great Eirman Desert* as it is also termed 
{vide map below). The precise breeding grounds in this Dasht 
were nevra: actually traced, but as flights, coming from the same 
direction, made their appearance almost simultaneously in the 
Bfl.Tvi Ihstiict, in Mashkel, in Eharan, in Sarhad, in Seistan, in NeK 
B ftTiilan, and in the VaU^ o^ the Helmand, we may.take it that Jihe 
Lut br^din^ grounds embrace a very consid^able ar^. In general 
charaoteiistidh, the Aoridium peregrinum, which is our Baluchistan 
locust, closely resembles the Aoridium purpuriferum, which 'is 
the locust whose depredations are a household word in Soulh 
Africa. Both locusts e^pear after intervals which may extend 
to six or ei^t years : both appear after years of good rainfall : 
both deposit eggs under conditions relating t'o soil, climate, 
njad moisture, which are identical : in both oases the hoppers, or, 
as they are termed in South Africd, the “ voiitgangers,” pack into 
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dense columns which move in a direction it is impdhsible to change, 
and devour all vegetation which comes in their way : botl^ ^e 
^ essentially desert insects^needing "hot-dry climates foi their direed- 
ing operations ; and neither one nor the other are seen, except 
it may be sporadically, in places posseting tnoi^ damp climate’s. 
The Aaridmn peregrinum is widely distributed, being met 
with,not only in Northern India and Pejsia Imt als?k in Arabia, 
Cyprus, and even in Algeria and Morocco. In yet on^ other par- 
ticular the Aoridium peregrimim- now proves to T«>semblp its 
African confrere. The investigations of the South African Govern- 
ment Locust Bureau have shown that the periodic locpst plagues 
which scourge the South African colonies all radiate from the 
* Kalahari Desert, that desert area which occupies the centre <jf 
South Africa. These investigations have also established the fact 
that locust eggs retain their vitality unimpaired for several years 
and that, to hatch out, they require moisture, combined with a 
heat of 90 degrees. The o'bservations made, last year, in the 
Ohagai District, brought to light the fact that the places selectecT 
by the parent swarms fSr the deposit of eggs were* invariably* 
in a soft, damp soil, and no case came under notice where 
eggs were placed in grdund which did not fulfil these condi- 
tions. From the data now collected there is strong reason for 
supposing that the parent swarms of locusts wliich enter Baluchis- 
tan, at intervals of every few years, come from the Kirman Desert, 
and that this desert plays the same part in locust economy as 
does the Kalahari Desert in Sohth Africa, forming a central breed- 
ing groimd from which the parent flights radiate for hundred? 
of milhs, and that for some unknown reason, but which is'also 
found in the case of the Kalahari region, certain of ’these 
flights find their way back to the Great Kirman Desert to lay their 
e^ again and to start the whole vicious circle revolving once more. 
Once a parent flight has started out in the world on its caoreer <A 
devastation, what happens seems fairly clear. A suitable locality 
having been selfcted, eggs are deposited. This i» done in the form 
ql an egg pod which varies in length from 1 — 2 inches and which, 
in*general appearance, resembles nothing so^uch as a section of 
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lead pencil. FoOb contain some 70 egga laid vertically, eack egg 
beii^ attached to its fellow by a gelatinous substance. A seer 
weight of eggs represents about a lakh*of young locusts which, 
g^ves about forty lakhs of these pests to the maund. Ftovided the 
weather conditions arb favourable, the young hoppers hatch out in 
from ten to twelve days. Eggs hatch in succession, the result 
being a procession of minute red insects which, a few minutes after 
‘ emerging from the ground and exposure to the air, assume a black, 
almost coal black, colour. The young hoppers make at once for the 
nearest vegetation, on which they start feeding. They pass through 
various moults, attaining maturity in about six weeks’ time. 
Selecting a day when a strong wind is blowing in a favourable 
direction (and the important pai^ which wind plays in the move- 
ments of 'these hordes is not, perhaps, quite fully realized) the young 
locust swarm launches itself into the air and starts, in turn, on its 
career of devastation. Locusts are understood to attain an age 
of three months, and during this time they mate and deposit eggs. 
From the investigations made last year, it was not quite certain 
wheth» the ^hole swarm deporited its eggs together or whether 
eggs are laid in a succession of favourable places, as the swarm 
forges ahead. The evidence seemed rather to point to the latter 
being the case, for b swarm known to have pitched and deposited 
eggs was found, later on, to contain many females distended with 
e^. Each flight seems to be endowed with a determination to 
prolong the line of flight which was followed by the parent swarm 
and none of the flights which bred in Cihagai, or Valley of the Hel- 
inand, last year, was known to have' returned to Persia. The 
nomad Baluch collect quantities of females in egg and u4e them 
as an article ot food, thdr practice being to parchthem over a slow 
fire and store them in bags, until used. Locusts treated in this 
why are said to keep for four or five weeks and to form quite a 
nutritious food, hi has been observed that once a locust visita- 
tion lum started, it does not spend itself until the lapse of a period 
of from two to three years. This is probably ascribable to two 
mun catLses. The time must naturally come, as the flight advanci^ 
positing ^igs and propagating its species, when the temperatore 
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of the waning summer is not suffiment to hatch oaf oggs, iui\d these 
have, therefore, to fie dormant in the grounc^ until a new summer 
^brings with it such concfitiqns as are required. The> other cause 
relates to the moisture which plays (|p impo{tqpt a part in the 
hatching of locust eggs, and which is evidently a special provision 
of Nature, for moisture accompanied by heat postulates the neces- 
sary supply of vegetable food for the youi^ locust. Eggs will not 
hatch out unless kept well damped, and so it must frequently 
happen that the supply of moisture in the ground is exhausted 
by evaporation before the lower strata of eggs in each egg pod can 
hatch and, in such circumstances, i hese eggs must remain latent 
either until more rain falls or until the following Spring. The 
flights which enter Baluchistan make for Sind, and the^questidh 
now arises, whether the locust visitations of Northern India 
and Sind which come round with such unfailing regularity are 
endemic, or are due to pulsations of locust ener^ which, starting 
from the Great Eirman Desert, spend themselves, in the course oi^ 
two or three years, but not before each pulsation hjis wrought 
a devastation wluch is. to be computed in lakhs of rupees.* 
Locusts in the flying stage cannot be dealt with, and all that can be 
done is to prevent a flight settling on trees, gardens, or depositiiig 
eggs in standing crops. Given suffleienf men*, this task is not so 
difficult as would appear at first sight. If we assume the correct- 
ness of the theory that each parent flight starts from a common 
central breeding ground, it follows that if we can destroy the chain 
of fife of each locust flight, wc prevent the damage and loss which 
must otherwise ensue unti^ Nature herself intervenes with efimatib 
or other conditions which bring about the termination of the pla^e. 
If locusts ( iftmot be dealt with in the flying stage, the matter is 
difierent r hen they are breeding and after they have hatched out. 
Prior to fatreeding, locusts assume a vivid yellow colour^ qmte 
diuerent to the pinkisS tinge they take on the last momt and 
^ before starting on their flight through the air. . The aj^pearance 
of yellow locusts, therefore, indicates that the ‘flight is about to 
deposit eggs, and, where possiljle, steps should be taken to keep aU 
su6h flights under observation. At this petilbd the femides are so 
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heavy and dist^ded mth eggs that they are unable to make 
long flights. On alighting on ground suited to the purpose, 
mating begins, and this is followed by the deposit of e^ in the 
soil. The female, would af^ar to have the faculty of elongating 
her body for she extends it into the soil to a distance of about 
double its normal length. Grounds where breeding is taking 
place should, where possible, be marked out, by means of pillars, 
and as many people as possible should be set to work at once 
collecting eggs. Amaund of eggs represents 40 lakhs of young 
locusts and the damage which 20 lakhs (if we allow 50 per cent, 
loss) of yoUng locusts can do is very heavy. 

If the breeding ground is near a village or crops and rewards 
s'uflicient]y tempting are held out, it is sometimes not difficult to 
induce the villagers and their families to turn out and collect eggs. 
The quantity wliich one man, when he has acquired a little expe- 
rience, can collect in one day is remarkable. The exposure of eggs 
to the direct rays of the sun for two hours, during the maximum 
heat of the ^lay, has been found to destroy, their vitality, and plough- 
ing is thus a measure wliich can often be resorted to with advantage. 
It must, however, be observed that such destructive measures 
as these, together with those of a more mechanical type referred to 
later on can, with one exception, only be used when the flight is a 
small one and the eggs can be easily reached. When these two con- 
ditions do not exist, as is mdoitunately so often the case, the only 
com'se which remains is to wait until the young hoppers appear and 
then to direct one’s whole energy to their destruction. A series of ex- 
periments on locust destruction have been conducted by the Locust 
Bureau of the South African (^vernment, and the result of these 
has been to demonstrate that poisoning with the preparation of 
ar^nic, known as arsenite of soda, is far superior to eg^ collec- 
tion or. any other means of destruction. Experiments on the same 
subjectj conducted by lihe Bimsian Government in Transcaspia, 
have r^dted in the immense saving in crops from locust 
dama^ which the last decade has seen. The experiments conducted 
in Transcaspia are of particular value to us, for they were conduct'- 
ed under conditions ^hich approximate closely to those found in 
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Koithem India and Sind, and ‘they indicate that^ no njyitter how 
unfavouiable the conditions relating to locality of the bieediug 
^ground may be, arsenite* of. soda* can be employed with efficacy. 
This poison, mixed with molasses or su^r, is used as a spray, and if 
sprinkled on a narrow belt of vegetation or gctfss in front of a'moving 
column pi locusts, destruction follows within a period of four daj^. 
This method has not, so far as is known, bemi tried in In^a, but steps 
ore now being taken to test it in Baluchistan. Another method of 
dealing with locusts, in the hopping stage, is to spray them with 
water in which a small proportion of soap has been dissolved. This 
clogs their breathing orifices and, second to arsenite of soda, has 
been found, perhaps, the most effective way of dealing with these 
pests, before they have acquired v^ings and taken to the air. These 
ore various other ways of < Icstroying young locusts. Shallow ditches 
provided with screens of American cloth are perhaps as good as any. 
Into these trenches columns of young locusts arc slowly driven, 
and, as soon as the trenches are full, earth is either thrown in above 
and beaten down, or wood or grass sprinkled with kerosene oil is 
placed on top and ignited. In soft sandy soil, it has been found* 
that cloth screens arc nut absolutely essential, provided that men, 
with brushwood brooms, arc stationed on either side of the column 
so as to prevent the young locusts moving outwards away from the 
trenches. Another means which has been employed, in some places, 
with advantage is an axle, bored at intervals with holes into which 
brushwood brooms are inserted”, and mounted on wheels. As the 
axle revolves, the brooms sweep the hoppers into a sack provided 
with a wide mouth, which fs trailed along the ground. h!rom time 
to time the*bag is emptied and its contents burned. Hoppers pack 
at night under the bushes on which they have be8n feeding, and 
another means of destroying them is, therefore, to spray these 
bushes with kerosene oil and set them alight. Special instrumeifts, 
called torches, can be obtained for this purpose. In 8ome*plaoe^ 
it may be found advantageous to resort to this method 5f destruc- 
tion, but it has the disadvantage of being both chimsy and ei^pen- 
sive. To aU mechanical means of locust destruction, other than 
spfaying, one great disadvantage attaches, ly disadvantage which. 
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it will be found, also exists in the ease of eg^ collection, and this 
is that it postidates the employment of a very large body of men, 
if any really^appreoiable results are to Jbe obtained. Now zamindars 
** as a rule, supine and difficult to move, and althou^ it may 
happen that some paifticular energetic District Officer may occasion- 
ally succeed in inducing his cultivators to turn out and combat 
these pests, yet the fact remains that the task is an uncongenial one, 
and rather than face the toil and trouble which a locust campaign 
involves they arc prepared to see their crops suffer. The Indian is 
both by inclination and nature a f ataUst, and he is apt to prejudice, 
at the start, any attempt to combat a locust invasion by believing 
that he is engaged in a hopeless struggle against impossible odds 
and a struggle which his forebears had always declined to face. In 
addition to this there is the further objection that the Amdmtn 
peregrimm is a desert locust and prefers to d^osit its eggs in soil 
which approximates to desert conditions, and it follows that in the 
localities it favours for propagating its species, it is rarely possible 
to collect the number of persons necessary to carry on an efficient 
'campaign. On. the other hand, as has been found in Transcaspia, 
spraying offers no difficulty which cannot be overcome with a little 
trouble. It is inexpensive, needs a very few men to work, and 
these can conduct the campaign in places and under conditions which 
would, otherwise, be impossible. The requirements are merely a 
small machine fitted with a proper nozzle— that known as the 
Bordeaux nozzle gives the best results— the poison itself which is 
made up in drums, ready for use when mixed with water, and 
u supply of water which can usually ‘ be arranged for at little 
expense. 


Ifote.—Vt9 have retained the names of these loousts as given in Colonel Webb 
Wf jre^s manuscript, but would point out that the name Sehiitoetrea tatarua, Linn., 
is used, for Aeridiwn ptngnnum in Mr. W. F. Kirby’s " Fhuua *’ volume on 
yrhilst the name ilm'dtHaijntfpxtri/snim is given as a synonym of the South African 
Species, f^frtfuantKaeriM uptm/aieiata, Serv., in Mr. Kirby’s Catalogue of the 
OrthoptenL-^EniTOB.} 
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I. Introduction. 

The resiilts obtaiued, up to th.e eud of 1913, pu the improve* 
ment of indigo in Bihar were published by the Bihar Pknters’ 
Association in January df last year and copies were then distri- 
buted to the members. It is not proposed to«recapitulate here the 
contents of the first report but to deal with the progress which has 
been made during the year 1914. 

There are five main direetions in which the indigo indiistiy 
can be developed by scientific methods. These are as follows : — * 

(а) The production ^>f an ample supply of good, well-gro>i\^i 

seed at the lowest possible cost and with the feast 
• trouble to the planter. 

(б) The production of the maximum yield of indigo an<| of 

seeth from the plant now grown. 

(c) The improvement of the plant by selection that tfie 
yield of indigo and of seah can be still* further 
increased. The selection work, both on Javfl and 
on Sumatrana indigo, is in progress at Fusa and the 
results will be published next fear. 

( )fi7 ) 
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.The ^paxation of fimslied indigo, in a standard fozm 
of high pniity, suitable for the Home dyers. 

(e) Indirect improvements, such as the,*production of more , 
valuable cover < crops for Java indigo and the dis- 
covery oi methods of increasing thp efficiency of 
^eeOi as a manure. < 

r ^ • 

The present paper deals with the progress made in establishing 

the seed supply, in improving the yield of indigo and also in finding 

a more valuable cover crop for the Java plant. Nothing has been 

attempted in the direction of studying the mauufactming process 

with the view of discovering the best way of producing pure indigo- 

t^ direct from the plant. This is not necessary for the local trade, 

but it will have to be taken up if natural indigo is to make any 

progress in the European market. One of the great advantages 

of the synthetic product is that it is easily manipulated in the 

vats, whereas natural indigo varies greatly in compositiou and 

dydng power and therefore requires expert supervision. Under 

modem conditions of production, this is a great disadvantage. 

< 

II. The M.\NUFAOTUitK oe Indican. 

Erom the standpoint \>f the planter, the indigo plant is giowu 
mainly for the sake of the indiuan in the leaves. There is a bye- 
product called seelh, which consists of the plant residues after 
extraction and which is a very valuable manure. In the manu- 
facturing process, the green plant is' steeped in water, the indigo 
its pfedptated, collected into cakes, dridd and sold as a dye. It is 
usual to apply the term manufacture to the process of 'converting 
the indicau in the cut plant into indigo cakes in the factory. This, 
however, is not the whole matter as the indican itself has to be 
manufactured first of all by the growing plant. The present sec- 
tion deals with the manufacture of indicail by the plant and with 
the conditions under which this process goes on. It will be clear 
tliat this is the c6ntre of the whole subject and that the fvtwe of 
the indigo mdustry m Bihar wiU defend, first and foremost, on 
the eofooily of the fkfUing com/tnmity to afply Ute prineifdes 'Set 



. 169 


IM^KOVBIIICMI? Ui* IMDIGO IN BtUAR 

# 

wth bdaw and make the plmt produce ilte maadmum unmount of 
indiean. . • 

Indigo is a le^jmiuoua plant and, like all menibeis of this 
Older, is characterized by a high perceiitage of pi^rogen in the see^fs. 
This nitrogen <^urs in the form of proteids and is placed there 
by the. plant for the sole purpose of nourishing tl^o seedling in 
the first stages of existence and supplying the protoplasm of its 
grovung cells vdth nitrogenous food until it can lead an iudepen- 
dent life. 

When sown, the indigo seeds at ikst make no growth above 
ground beyond the two small seed leaves. All the development 
is subterranean in the form of roots, and, at a very early stage, and 
before the first real leaves are produced, swellings,- known as nodules, 
begin to appear on the roots. Sooi\ afterwards, indican can be 
detected in the first real leaves, but th>s substance has not yet been 
found in the seed. These root nodules are of the first importance 
in indigo (as in all leguminous crops) and, as will be seen later^ 
everything in indigo cultivation and also in the separation of 
the indigo from the green plant in the factory, depends on the 
successful working of these root nodules' and of the roots. 

The essential points* about these nodules are two. In the 
first place, they contain bacteria {Rhizdbmm) whicli have the power 
of assimilating the free nitrogen gas of the atmosphere and working 
this up into materials from wliich the indigo plant makes the pro- 
teid it requires and also the iildicau in its leaves. In a sense, the 
first stage in the production of indicau is the nodule of the indigo 
root and the source of thil indicau is the nitrogen of the air.^ lai 
the seebud place, the food of the bacteria in the nodules is supplied 
by the plant «ud, for this purpose, substances of tho^nature of sugar 
are passed down from the leaves into the nodule to feed the bacteria. 
The arrangement is a true partnership between the bacteria £ad 
the indigo plant. The *bacteria produce from the air the materials 

' The weU-boing 9! all leguminous crops in India depends on tBo aeration of ^ root 
nodules. It is true that the j^oe of leguminous crops in agriculture has long been understood 
and the rdlo of the nodule is now recognised. The agrioulturist« however, docs not always 
appreciate the needs of the nodule itself. 
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for niR^Bg proieidB and indioan, in return the plant feeds the 
baUteria mth sugars, formed in the leaves. L^uminous plants, 
however, if grown in soil rich in nitrates, do n«A; form nodules but 
absorb the nitrates direct in the same manner as other plants do. 
These essential facts of the work of the nodule, in the plant eco- 
nomy, must ^e clearly grasped at the outset as on this depends the 
understanding of this paper and the perception of the principles 
on which the improvement of indigo depends. It must also be 
remembered that those parts of the indigo root which absorb water 
and minerals also require air and will not work in the absence of 
oxygen gas.< 

The development and activity of the root nodules of indigo 
t&ke place best when the plant is grown on somewhat poor land. 
On such land, the soil contains little nitrate, and, accordingly, the 
nodule factories are working at high pressure to supply the proteids 
required. Large amounts of the nitrogen and oxygen of the air 
pre used up and the leaves of the indigo become rich in indicau. 
Every planter knows that indigo grown on rather poor land (zilla 
indigo) gives the best yield of finished indigo and often the best 
colour. Poverty of soil in nitrates is one of the conditions for the 
production of numerous nodules on the"* roots and incidentally of 
hi^ indican storage 'in thb leaf. 

When indigo is sown on rich land, containing a high proportion 
of organic matter such as seeth, the number of nodules formed on 
the root is small and the bacteria 'in them do not work at any 
gjreat pressure. In such soil, nitrates are formed in abundance and 
the indigo plant then behaves like tobacro and takes up its nitrogen 
by Way of the root hairs, in the form of nitrates dissolved! in the 
soil water. Under such circumstances, the growth is rapd but 
little indican is accumulated and, if such plant is steeped, it ^ves a 
small proportion of indigo and moreover of poor quality indigo. This 
fact is also well known to planters and thS inferiority of the crop 
from hig^y manured land, compared with zilla indigo, is underwood 
by all. ' 

The activity of the root nodules reaches its maximum about 
the time the plant is H^ady to floWer. At this period, the leaves are 
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also riohinindican. Atthistinie, however, the indlcauin the leaves 
begins to be called upon by the plant and to be utilized by the 
flowers and devel<^ng* seeds. *lt is said that ii the 'indigo 
' crop bursts into flower, the yield of finished indigo will fall ^£f 
and the colour will suffer. * 

The activity of the nodules depends on two main faotors-^a 
full continuous supply of air from the atmosphere au^ a supply of 
food from the leaves for the nodule bacteria. If either of these two 
things is interfered with, the nodule factory does not work. As 
regards the supply of air to the soil round the nodule, this is at first 
an easy matter in Bihar provided thu surface soil is well and deeply 
cultivated and if crusts, formed by rain, are broken up whenever 
they occur. When the monsooi} sets in, however, difliculties 
the air supply to the nodules begin. If the monsoon is short and 
there are no large falls, the nodules get enough air and, if there is a 
succession of such years, the air supply in the soil is abundant and 
Java indigo reaches its maximum development. If, however^ 
there is a heavy rainfall so that the soil is packed by rain and the 
air spaces destroyed and filled with water for loqig periods at a 
time, then the supply of the essential air to the nodules, and to the 
roots generally, is cut off hud the activity of the whole root system, 
including the nodules, is stopped. At the same time, no further 
indican can be produced. When this happens, the whole economy 
of the plant is upset and it cannot manufacture any more food. 
A starvation period sets in and the reserves are called up. As at 
flowering time, th^e is an inVmediate run on the reserve indicaU 
and this is consumed. If* the plant in this starving condition fS 
cut, it*will^ve a low yield of indigo, of poor colour just as floweling 
indigo does.* As the starvation process proceeds, the plant begins 
to look unhealthy, the leaves fall and alter in colour and at last4ihe 
stage, known as the wilt disease, appears. This is not a disease 
but the last phase in starvation, resulting from the destru^on of 
the hodule factories and of the absorbing portion of thd rpots, the 
' activities of wlpch have come to an end. This has been biytught 
^bout by the cutting ofi of the air supply by the heavy rains con- 
solidating the soil and fiUing'its* pore spaces with water. This 
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The land on which indigo is gl-own should be drained by the 
Pusa system so that each field has to deal with it^ own rainfall only. 
This method was referred to in the last ihdigf report and it has 
been carried out, with great success, on the Dholi estate. Any 
planter can now see fbr himself this method in use on the large 
scale. 'This drainage system controls the rainfad and prevents 
waterlogging to a great extent. Consequently, under this method, 
the air supply in the soil lasts longer and the danger of wilt is dimi- 
nished. Further, by keepng the nodules working by the increased 
air supply, the colour of the finished indigo will be improved. 

The adoption of these methods in most eases will result in 
two good cuts of indigo. After this, the stimips should be dug up 
and the land put into rabi crops. If this is not done, the land gets 
foul with weeds. None of tliis indigo should, mider any circum- 
stances, be kept for seed. 

CuUivation -of Sutnatrema indigo . — Tliis plant is sown at tin? 
begimiing of the hot weather, and, in order to bring the moisture 
near enough to the surface for germination, the land has to be 
compacted to a great extent. By this means the aeration of the 
soil is partly destroyed and the young roots arc liable to suffer 
from want of air. As soon as the plants are large enou^i, 
they must be cultivated Avith lever-harrows and this must go on 
till about three inches of loose soil have been worked up. The root 
system of this plant is not so strong as that of Java indigo, so the 
spring tine cultivator should be- used with care. After the 
first cut, the land should be worked up and aerated by means of the 
spring tine cultivator or the ordinary plough. 

When sown on moist low-lying lands, the soil should Be well 
cultivated beforehand so that there is a good supply of air. Any 
losji of moisture will make little or no difference as it is air — not 
water — which is important in such cases. 

Priming indigo at tlw. first cut . — It will be clear, from the point 
of view of' the plant, that the whole economy will be upset when 
it is cut down completely at the first cutting. The transpiration 
current will be stopped and the stumps will bleed. The nourish- 
ment of the bacteria ^ the root* nodules will be interfered with and 
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a great deal of the reserve food. of the plant will be taken away* 
A few leaves should be left to carry on the transpiration eurrent 
and also the naked wranohes at the base of the plant. Thia is *a 
great advantage in years*likc 1913, when at Fusa tlie total yield 
of leaf was increased by about 30 per tent. ]iy tiiis means. Thw 
method of taking the first cut involves no extra expense and only 
a little trouble in teaching the coolies. It is no ndvan%ige to take 
the old wood to the steeping vats, indeed, ft is a positive disadvan- 
tage, as the cost of transport is increased and the concentration of 
the liquor is lowered. The nedli is also of less value. To the indigo 
plant, struggling to make new growth in semi-waterlogged condi- 
tions, the maintenance of the transpiration current by tlrf few leaves 
Jeft and the reserve food in the old wood make all tln^ differ- 
ence between life and death, arid besides accelerati* the new 
growth. 

The methods of ciUtivation advocated in tliis section w'ere 
partially put in force on thc,Dholi estate for the 1914 crop. The 
result was a record yield of 23‘.5 seers of indigo and of 170 maundst 
of green plant per bigha. This is only a beriming and^rtill better 
results arc easily possible. 

IV. The Seed-Supply op Java Indigo. 

An ample supply of well-grown seed of Java indigo is tJie first 
condition of progress in rehabilitating the Bihar industry. As 
pointed out in the first report„the area under this crop fell from 
70,000 bighas in 1910 to ld,00(Vbighas in 19i3 largely on account of 
the difficulty in growing the seed. , 

In •connection with the seed-supply, it must be rememhcTjed, 
that Java indigo is a leguminous crop and, in common with tfther 
members of this group, the seed contains a liigh percentage of 
protoids. Leguminous plants asfdmilate atmospheric nitrogen'iin 
their root nodules and by this means manufacture substance^wliich 
can bjp worked up into new proteids in the leaf. Until the nodules 
•are formed on the young roots, they are dependent on the* reserve 
protdd stored ih the seed. On this account, it is essential * that 
.wh^ leguminous seeds are sown t}iey should be well rippned. and 

12 
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of good quality.' Hence, too much* attention cannot be paid to the 
SQpd-supply in indigo. With poorly maturedl seed, the seedlings 
have ho proper chance of estabhshing themselves and an uneven 
crop, full of weeds, is bound to result. Durmg the last few years, 
tiic quality of the seed sown has been very poor and this is one of 
the reasons why the crop has degenerated so markedly. ^ 

In the /urst report the following recommendation was made on 
the subjoct of growing seed : — 

“ The Piisa experiments on the growth of Java indigo for 
seed point to very definito conclusions. In wet years, like the 
present, a jirop of really good seed is, as a rule, impossible after 
cutting the indigo for lenf. In future, leaf -growing and seed- 
growing should be regarded iis separate things. Fox seed, Java 
indigo should be sown about the middle of August on high-lying 
well-drained lands. The seed should be sown in lines, about t'.vo 
feet apart, so as to promote branching and ensure abundant polli- 
nation. At first, cultivation and cru^ breaking should be carried 
out with the lever-harrow, but when the plants increase in size, 
inter-cnltulte and weeding should be done by means of the Planet 
Junior hand hoe. Grown in this way, indigo escapes the so-called 
disease and large crops of good, ffrell-grown seed can be 
olxtained.’’ 

This method gave good results on the Dholi estate and a fine 
crop of seed was obtained in February 1914. The plants, however, 
were rather too thick, but during the present crop they have been 
thinned considerably and stand abotlt nine inches apart. The result 
is shown in Plato IX, and it vnll be*seen that an cxc^ionally 
fine crop has been obtained. The weight of seed will bo detbrminod 
and the figures published in the next report. As far as can bo 
judged at the time of writing (December 19th), the yield of seed 
wHl not fall far short of ten maunds to the acre. Similar results 
have been obtained at Pusa this year and,* as far as this method of 
seed-growing is concerned, the experiences obtained at Pusa &id at 
Dhoh in 1013 and 1914 are identical. There is , no doubt that 
this method of growing seed is very satisfactory and that it should 
bo adopted on all i/idigo estates. 
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' The pioduotion of seed new offers no difllcii]ty and* yields oi 
8 to 10 maunds aero can be obtained. High-lying ‘lands, in a 
clean condition, niust iTe selected' for the cr<!^, and it wll be a dis- 
tinct advantage if the field is drained on the Piisa system. Sowing 
must be done during the first half of August «ftd*the ordinary indigo 

drill, in which*alternate shares have been removed, can be us<?d. 

• • 

As soon as the plants are well established, the siirfac# crusts should 
bo kept broken with the lever-harrows. This is essential if the best 
results arc to be obtained as indigo requires air for the root nodules 
and these nitrogen factories vill not work properly if there is a 
crust ipapri). About the middle of October after the haOm, 
the plants should be thinned by hand and they sliouki stand about 
nine inches apart. The crop should now be cultivated as doeply^as 
possible both ways with the five tine spring tooth cultivator, so 
that the upper foiu: inclics of soil are^worked up into a fine mulcli. 
On no account should this cultivation be omitted. Weeds are 
killed and the roots are given a full supply of air. The root hairs 
cannot work without osygen while both oxygen and nitrogen afe 
essential raw material for the nodules. It has been ttuted above 
that indigo seeds are very rich in nitrogenous reserve materials 
(proteids). This material is made by the plant from atmospheric 
nitrogen and the first stage in the process talies place in the nodules 
of the root. Air must therefore reach the nodule in abundance, 
and, for -this reason, the deep cultivation for seed in early October 
is essential. If this is not dome and the indigo plants are left in the 
hard, unbroken soil, it is obshiwed that they set very few' seeds lyid 
also begin to look unhealthy. The nodule factory cannot work Jor 
wanl^of raw material and, in consequence, the supply of malf;rials 
for the seeds is not available. The seeds are therefore not foinued. 
A full supply of air to the roots is necessary for the production of 
a good crop of indigo seed. 

As pointed out iu the first report, J;he proper spacing of th(‘ 
seed, plants is an important matter. The flower of .T<Rva indigo is 
a bee flower qnd the visits of these insects are- necessary to bring 
. about pollination. If the plants arc too close together, they gene- 
rally flower at the tips of thc’branchcs onl^and, even it flowers are* 
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farmed in the dense shade, the beee do not visit them. Air and 
Kght arc necessary for the production of side fjranches, for the 
formation of flowers and for ensuring the visits ^f bees. 

Y. Indirect Methods of I»iprovino the Indioo Industry. 

There are two indirect methods of improving the indigo industry, 
namely, the provision of a more valuable cover crop for .Java 
indigo and the better utilization of seef/i. 

Cover crops. — As regards a better cover crop for Java indigo, 
a new variety of wheat, Pusa 4, has been introduced which can be 
grown with indigo on higli lands. This wheat is a rapid grower, 
does not tiller much, has a very strong straw and is provided with 
few leaves. On this accoimt, the young indigo plants get a full 
supply of light and air and the two crops do very well together. 
To give the indigo roots enough air, the mixed crop should be well 
cultivated in November with the lever-harrow, the tines of which 
should slope backwards so that none of the wheat is pulled out. 

This wheat has been grown with indigo on the Dhoh and 
Hathowii estates for some years and has done uniformly well. A 
general average of twenty maunds of grain to the acre can easily 
be obtained. The wheat stands up well and is easily cut by a 
reaper, while in threshing there is no trouble. The grain separates 
out easily in the machine and the sample is a very fine one. It is 
much liked by the people and round Bunhar and Hathowri the 
rmt/afs are taking it up. A Large supply of this wheat is available 
for seed on the Dholi estate tliis year. This variety is likely to fetch 
a premimn at the Calcutta mills, so an effort should be made by the 
Indigo Planters' Association to establish a grade of Pusa 4 in Bihar 
for the Calcutta market. Later, when the cultivation spreads, 
shipments to England can be made. 

T/ie efficiency of seeili. — ^As is well known, seeth is a very good 
manure for tobacco, hut its value depends to a great extent on its 
power of aerating the soil and of giving the tobacco roots an an: pie 
supply of air. Experiments are in progress at Pusa with the object 
of getting a better return from seeth. Evidence has been obtained 
that if the tobacco lands arc mixed with small pieces of tile (thihra). 
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the amount of organic matte/ for the crop can 4)o reduced. The 
cost is not very j|rcat and a plot which was improved at’ Pusij in 
this way nine yed^ ago still shows its superiority. .If the 'present 
* supply of seeth can te made to produpe the same results on two or 
tliroe times the area, the factories will be fliaterially assisted and 
the iuejigo industry will receive an indirect benefit. The large sc*ale 
experiments on this subject will be completed by ^lie end of the 
present year and, if the final result is successful, the iiiethod will be 
brought to the notice of the planters. 


On February 10th, 1915, a laigc nimiberof the leading members 
of the Bihar Indigo Phintcrs’ 'Association visited Dholi in ordej:,to 
see the improvements, ivf(?rrcd to in the above roijorf, in indigo 
cultivation and in drainage, carried out on an estate se-ale. 

The Pusa system of surface drainage was explained in detail 
and areas of the estate A/ere shown which have been transformed 
by surface drainage in a single year. In one case, a large area, 
which previously gave little or no return, was styn iti chilhes, the 
rental of which is now ninety rupees pci’ bigha. In another case, 
some of the land which liad previously bcim rendered very infertile' 
by scour, was seen under tobacco mitko’ a i'cntal of one himdrcd 
and forty rupees a bigha. 

Thei’o was a Large area under Java indigo bearing a tine crop 
of seed and also mixed crops of Pusa 4 wheat and indigo. Lever- 
harrows and spring tine cultivators were shown at AVork. This 
visit was a great succdJss and the demonstrations were followed 
and tliscussed Avith the closest interest. It is hoped that meetings 
such as this will take place every cold Weather and that if will be 
f oimd possible to combine visits to Dholi and to Pusa. 
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SwNKLKSS Cactus. — In recent numl)er8 of the Journal* there 
have apiHsared some accounts of the use nuide of prickly pear as a 
food for animals and of the dilliculties experienced in getting rid 
of the spimss in order to render the material fit for feeding purposes. 
It, may therefore be of interest to spiiie of the readers to know that 
some time ‘ago the present writer came across several clumps of an 
almost Sx^ineless Cactus nnar Mandalay. Krom all appearance 
it had been growijig there, alongside the common spiny OputUm, 
for a very considerable time and the only information that could be 
obtained regarding it was that it had been brought from Amarapui’a 
a few miles away, and planted in its present jjosition about the years 
1888 to 18110. It would be interesting if one could ascertain whether 
the plant is really indigenous and whether it was known before 
Burbank produced his Spineless (’actus, but further attempts to 
obtain information have not been successful. 

The plant when examined was of a duller green than the prickly 
pear around and although the small swelhngs or " cushions " 
(tubercles) exist they are free from spines. But on sutne of the 
cushions, particularly on the younger joints, there are a very few 
inimite spinules. These spinules, however, are so fine that' they 
are often scarcely peiteptible to the touch and are also delicate 
enoi^ to be rubbed off by hand and consetpiently easily got rid 
of. The “ joints ” are somewhat large, more regularly oval in shape, 
thicker and, as far as one can ascertain without careful experi- 
ment, at jeast as succulent as those of the ordinary spiny cactus. 
'The situation is a very dry one and this may accoimt for the some- 


* Ayri, Juur, India Vul. IX, Partci II & IV, xVijril & October, 1014. 
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what shrunken appearance of •both the species ^whcn last seen? 
No flowers or fruits' have yet been seen by the writer. * • 

Owing to the fodder Conditions of J3iuma hnd the siuaJl okaiiees 
bf scarcity, Cactus is Very unlikely to be of any use for feeding pui - 
poses in this province and consequently expaiiiiiAits are not being 
tried with the ^nt. li, however, the Agricidtural Depaitmcnts 
of other provinces wish to experiment, arrangements Vill be made 
to obtain and forward a few cuttings. 

The writer miderstauds that trials of Jiurbajik's Kpiiioloss 
Cactus have ali'cady been made in India but e<in inid Jio record of 
results. The Cactus in question might lend itself to select iojj. 'Hie. 
absence of spines and hairy tufts, the absejice »)f even spinules from 
’the older joints and the ease with which thesi;, where they do occur, 
may be rubbed off, or otherwise removed, indicate that, selection 
would be effective in producing a variety entirely ilevoid «.)f 
armour. (E. Thompsxone.) 


An Imfboviseo Btackinu Aer^utAXUS. — Tin*- * apparatus 
described below was used on the Bangaloic Crass Ji’arm dining the 
harvesting season of 191^-14. It consists i>f an upright pole of 0 
inches average diameter, 28 feet long, whi«h is , supported I)y a hinged 
tripod fixed to a movable collar clamped to tlu> upright at a height of 
about 15 feet. The triiwd consists of three jioles of 4?, inches 
average diameter, and 21 feet long each. 

To the upright pole at a height of about 20 to 22 feet is clamped 
a projecting arm of 2‘J incheS square iron, bent at the end iutoa ring qf 
about % iudhes diameter. This arm projects about 18 inches fiunltlic 
pole and is made in the form of an invertedright-a ugled triangle^jf one 
piece of iron with a base 18 inches, side two feet long and the. hvfiote- 
nuse in proportion. The side two feet long is clamped with t wo clamjis 
to the upright pole with the apex of the tyangle downwardsiso tluit 
the fcase projects, and is supported by the liypoteniisifc -from the 
ring at the projecting angle of the triangle is hung a chain of three 
circular links made of one inch round iron, each liidc of aliout* thixjc 
inhhes internal diameter. 
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To the lowest link of the chaih a pole of about 4^ inches average 
ijiaraeter and 40 feet long is fastened from its jiientre by means of a 
wingbd clainp with a*bolt of not'lesst^n one inch diameter passing 
through holes in the wings, and the link. Tliis long pole then hangs 
Wizohtally hke a bdam scale. To one end of the horizontal pole 
(i hook 0)1 the end of a piece of short chain is ckmped and two 
ropes, each tiboiit 30 feet long, are fastened about 2 feet from the end* 
To the othhr end another rope about 30 feet long is fastened. 

The hooked end of the pole is pulled down to the ground by a 
nuin on one I'ope attached to that end and the bale is hooked on by 
the centi'al. wire, or ilie bundle of loose hay is hooked on by a piece 
of rope tied round it. The other roiie attached to the hooked end 
n! the })ole is held by a man on, top of stack. A man then lowem 
the unli()okc-d end of the ])olc by puUing on the rope attached to 
that end, thus raising the bale, and when the bale has reached the 
height required, he moves round away from the stack, thus bringing 
the bale or bundle of hay over the stack. The man with the rope 
oil top of stack assists him liy pulling on his rope ami guiding the 
lade. 

% 

The bale is then unhooked and the jiole is swung round away 
from the stack, and the hooked end again pulleil down foi' a fresh 
load to be attaeheck •• 

[As an alternative to the liook, a grijiping appliaiuje may 
added in place of the hook at the lifting end. The arms of the 
gripper should be jilaeed on each side of the bale, or, if the hay is 
loose, forced into it, and hoisted, when the gripper closes and holds 
the hay till it is loW(‘rcd on the stack ag&in. 

• This appliance will lift about 00 lbs. of loose hay at" oneie. The 
hay should be tocked under the gripper and the twtf ends opened 
wieje and foroed into the cock as far as they will go.] 

* Instead of a 40 feet horizontal pole, a 28 feet tapci'cd pole, 

tapering from 9 to 4 inches, may be used. It is hiuig at its centre of 
gi'avity aud the hook end is the tip and thtt unhooked eiih the, 
butt.. The butt-end should be artificially weighted, if necessary) 
so that the centre of gravity will not ,be less than 8 feet from the butt. 
This will" probably b3 found ^he most convenient arrangement, 
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as a 40 .feat pole of sufficient siiength and lightness is hard 
to^get. 

Cost of apparakus. — ^At Kangalore,, using casuuiina poles, and 
having the iion \v;ork made ju the Sappers and Miners’ workshop,' 
the total cost was Bs. 

Cast of s^tchimj wUh apparatus . — 

Loose hay. — A. stack 120' x 30' x 18' containing G lakhs cost 
Ks. 23-7 per lakh pounds to make — labour reciuired was three first 
class and five second class coolies. The stacking rate per lakh lbs. 
is approximately the same as that when the ‘‘ limes ” elevator 
is employed^ but while the cost of the “ Imies ” elevator is about 
£75 that of this apparatus is Bs. 40. 

*' Baled hay . — A stack of 120' x 30' x 18' was erected at the cost 
of Bs. 7-13 per lakh pounds — ^labour reciuired was seven first class 
and hve second class coolies. 

The apparatus was foimd to be capable of hoisting a bale of 
« 100 lbs. on to the top of stack at the rate of about 1 bale every 40 
seconds anil stacking was therefore done veiy tiuickly. 

A sketch 'of apparatus, also of the gripping appliance, is 
given on p. 183. 


Exi’eriments on the Profitable Eeeding of Milch Cows 
IN Denmark. — ^These experiments take lucerne as a basal ration 
and are in the luiture of a prehmihaiy investigation as lucerne is 
of comparatively recent introduction into Denmark. 

" , It would appear that lucerne was fed ad libitum to the groups 

of Icp cows each and that the weight and milk yield of" the* indivi- 
dual cows did not stand in any approximately close relation to the 
amount of lucerne consumed. 

Tjhis was followed by the introduc'tion of an additional ration 
ef 1*02 lbs. of oil-cake per gallon of milk which was given to group 1, 
while group 2 received an equivalent of oats, i.e., 1*33 lbs. to 
every gallon. This oil-cake was fed to group 1 .for 26 days and 
after that the experiment was rever'sed and oil-c.ake fed to 
group 2.' 
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Despite the fact that the oats should have pidduced equi- 
valent amount of milk as the equivalent numbem were techuicallj 
correct, the oil-cake iu both groups juoduced the f^i-euter supply 
of milk. 

From these facts the following uoncliisious were ilrawn, and 
in view of J<he fact*that lucerne is now being extensively |^•own\lnder 
irrigation for cattle feeding puiq> 08 es and as*u food for inileh stock, 
they are of great interest. 

1. Lucerne alone can only exceptionally anil temporarily 

aiTord a profitable food for milch cows. 

2. Lucerne combined with other foods is one ol? the U‘St 

foildem for milch cows. 

3. Under the given conditions, i.e., wlien an economic\il ration • 

was required for cows iss good conditioji, the aildition 
of oil-cake to hscerne was more favourable to the milk 
yield than the addition of a cori-cspondiiig quantity 
of oats (on the basis of equivalents). 

The following set of general rules may with udviintage be 
given for the use of lucerne : — 

1. As long as the lucerne is yomig it should be supplemented 

by roots or cereals. 

2. For the succeeding two mouths it sliotlld be fed with oil- 

cake. 

3. For the last mouth with oil-cake and roots. 

* IWynnk ►Sayjsk.I 


The^Queemlatid AgricuUurcd JourtuU for December 1914 hqs a 
note on a siih{/ie method of pivsi?rving eggs from whi^ the follow- 
ing extract is made : — 

“ The main object of preservatives is to prevent the air Jrom 
penetrating to the inside oi: the egg. But this alone will not entindy 
avert jhiti-efaction because the elements of putridity already exist 
in the poi'es of the shell. Consequently, to obtain a perfect preser- 
vation, it is necessary not only' to ^rreveut the atmosphei'ic ail from 
entering the egg but to retain the life-power of«the organisuls iu it. 
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“ Tlhe egg^to be preserved by*the following process must first be 
'carefully examined ^o see if any are cracked or split. Such eggs must 
be Injected. Then the eggs are placed in a bath of lukewarm 
, water (95 degrees Fahr.), in which they must remain for i5 minutes. 
When taken out they must be well rubbed with a soft rag to 
remttve al^ dirt particles from the shell. AVhen they ,are clean, 
they are placed in a sie/e and plunged for 4 to 5 seconds in boiling 
water, and at the expiration of that time they ai'c to be taken out 
and cooled off in cold water and laid on a cloth to diy in the air. 
Care must now be taken that they arc not rubbed by the cloth. As 
soon as diy, they must be placed in boxes, and packed in chaff, 
chopped sti-aw, oakum, or such like material and put away in a dry, 
cool pliice. The packing material must be perfectly dry. liy the 
immersion in boiling water for 5 seconds, the fungi and bacteria 
in the egg are all destroyed. At the same time, owng to the high 
temperature, a coagulation of the inner tissue which unites the sliell 
to the skin of the egg takes pkee, i)y w'hich the jiores of the shell 
are closcsd* thus preventing any fiut-her infection. The main diffi- 
culty of the oiHjratious lies in the timing of the 5 seconds wliile 
the eggs are imuierseil iii the boiling water and the care required 
to see that the packing material is absolutely diy. If this eggs are 
kept in longer than 5 'seconds, it results that, especially in tliiu- 
shclled eggs, a portion of the albumen umler the skin coagulates, 
and that no destruction of the fungus germ takes place. Hence the 
whole result depends entirely uiwn the iumicrsiou of the eggs from 
3 to 6 seconds, preferably 4 seconds, in the boiling water. This 
method, owing to its simplicity and cheapness, is adapted not 
bnjy to the householder or farmer but also for those dealing largely 
with eggs in their business. Eggs preserved in this imumer have 
■been proved to be perfectly fresh and good, and could not be dis- 
tinguished either in taste or smell from fresh-laid eggs.” — [Enii'OB.] 

* ^ 

* 

' The Willingdon Milch Cattle Show ‘at Belgaum. — ^A s 
the supply of pure milk is^ getting more and more difficult in 
Belgaum as in otHer places, the District Agricultural Association 
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of Belgaum has resolved to hold'a Milch (Vittle Shhw aniuially or 
at iregiilar intervals to encourage the breeding and iinjirovenjentf 
of milch cattle. At the su^cstion of the officers of the Agricultural 
Dbpaitment it has been decided that the Show shguld be confined, 
to that type of milch cattle in i>articular which poswss the rudi- 
ments for^ developing good milking strain and whicl\^ will 'both 
breed and get good milking stock in the ffutiiro. The prizes to 
be offered will be substantial so that they may produ(!c the desireil 
effect on the exliibitors. A Shovr w'as held in April last and His 
Excellency Ix)id Willingdon, who takes a keen interest in live-stock 
improvement, was pleased to allow it to be callofl after him. Th 
Show was cliiofly remarkable in demonstrating the very pmr vie 
()^ the local cows and the vastly* wperior capacity of Sindhi cowf 
brought to Belgaum by the Military Dairy. The largest quantity 
of milk given at the two milkdiigs together was 18 lbs. The cow 
that gave this quantity was a Sindhi obtained from the Military 
Dairy Farm at Belgaum and was bretl and reared in the locality. 
The other prize winners were of local lu’ccd and were , declared 
by the judges to give goo<l promise if well fed ami .jittended to. 
A number of men now propose to buy Sindhi cows and one or more? 
selected bulls and so lay the foundation of a. good local milch 
breed. This is to be done under expert. adVie(‘.-^RDrTOB.] 

If # 

* 

Tn the MonMij Bulletin of 'Ayrkuliuml I nlelligence and Plant 
Diseases, Rome, for Augiist ^914, there is an interesting artir^c; 
by Mr. d. W. Walker-Tisdale, on the dairy industiy of Greaf 
Britain. 

The author starts by comparujg the value of milk as a food 
with its present price and shows that no other footl of such 
nutritive value can be obtained so cheaply, and it therefom behoves 
the people to make every effort to keep milk at its pre.‘«ent pi ice. 

After toucliing briefly on the way in which nulk ])roduction 
is steadily ousting com growing and stock feeding in England, 
some •interesting figures are given shdwiug the retail price of milk 
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ill large 'towns and the way in which it maintains a steady price 
ficing about the only home-grown commodity which is absolutely 
free from foreign competition. 

' The author, then deals with the question of milk production 
and its improvement by means of individual selection and his 
remarks ha-ve such an application to India that tliey may^be quoted 
in full: — 

“ The question arises as to what is being done to cope with the 
increased demand for milk and the possibility of the demand being 
gi-eater than the supply. As previously mentioned, more and more 
arable lalid is being converted into pasture, winch is the main 
requirement for daily farming ; but apart from this must be con- 
sidcre4 the number of stock capable of being carried by the total 
amount of land available. Farming in Great Britain is still regarded 
as one of the less important industries, though there are many move- 
ments on foot at the pi-esent time to nuike it more productive and 
to inci-ease the area of land available for agricultural purposes, by 
bringing under cultivation soil which at present is mote or less 
unproductive. If, however, these points are left out of consider- 
ation, and it is assumed that the present available land is carrying 
practically all the stock it is capable of doing, wliich we think is by 
no means the case, there is still a means of increasing milk produc- 
tion. This is by means of increasing the yielding capacity of the 
dairy cows, or, in other words, devoting special attention to breeding 
and selecting animals for high yields of milk. A great deal of 
work is now being done in this direction both by individual dairy 
farmers and public bodies -work that ten years ago .merited but 
little attention. If the average yield per cow, as is cstiinated for 
Great Britain, is only some 3.50 to 400 gallons, then it follows that 
.rtnich improvement is jmssible. Milk records are being carried out 
by , various County Councils and Dairy Associations, the results of 
which show the quantity and quality di the milk yielded annually 
by each individual cow in the herd, and this information' enables 
the farmer to retain only the cows which give satisfactory results. 

“ In Scotland a number of .Dairy Societies have been started 
and have been in operation some five or six years, with the result 
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that Milk Record Schemes of great value luivc been obtai^^ed and 
much growth in this is being continued. It js found that iii mdst 
herds the variation in the aimual yield per cow is gr^t, for wliilst 
the poorest animal may give 350 gallons or Iqhs, th(!i best may be 
yielding 1,000 or perhaps more. Now the cost of keeping and 
tending animal yielding a large (Quantity of mjlk ddes not 
much exceed that of a poor cow ; hcnd^ if only gcjod cows of 
tested capacity are kept, as much as 50 per cent, more milk may 
be obtained from a similar number of cows. 

“ Most dairy farmers, even men who have been engaged in 
the work for many years, seldom know th(‘ milk yield each cow 
in their herds, and milk records have showm as wide a ditterenee 
between two herds on adjoining farms as 200 gallons per coy. Thus 
the farmer whose herd average 600 gallons per cow per annum, 
may look forward by exercising care in selecting liis cattle to 
increasing the yield to 800 in the course of a few years! 

“Numerous dairy farmers, however, do not breed lilicir own* 
stock, but instead buy cows which they retain for one, tjvo or thre<‘ 
years and then sell them off fat to the butcher. The calves of such 
animals are usually also sold to the butcher, and this system of 
dairy farming tends to reduce the ipiantity of milking stock in the 
country and many of the best dairy cow's* are llms lost. Such may 
bo considered a very extravagant method of daily farming, ami 
to the farmer in this case milk recoirls do not appeal, as he does 
not keep his cow's a sufficient length of time and does not retain 
any of the progeny, even of the liest ones.” 

The paper then goes on to deal with the factory system of 
dairying rfin on co-operative lines and its satisfactory effect in 
preventing a 'glut of milk at certain times of the year, and after a 
few remarks on the tuberculous regulations and the forthcoramg 
Pure Milk Bill which is shortly to become law closes with a. set of 
statistics showing the amount of milk brdiight into London daily 
^by rail and the amounts of cheese exported and imported by 
the United Kingdom each year. 

• The fact that over 221,442 gallons of milk are brought from long 
distances into Loudon each day goes to provd that the methods of 
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cooling,^ sterilizdbion and general 'treatment of milk are now so 
perfect that it should be possible to get pure milk almost 
anywhere, and this fact, with th4 assistance of the railway, should 
in time solve the questipn for most of the Indian cities, despite 
the disadvantages cailLsed by excessive heat, slower trains and 
greater uncl^anliness under which any undertaking of this kind in 
India would be bound to labour. — [Wynne Sayer.] 

* * 

* 

A suggestive paper on “ The Organization of Co-operative 
Dairy Farming ” was contributed by Mi-. V. H. Gkinehalli, Assistant 
Registrar of Co-operative Societies, Bombay Presidency, to the 
Co-operative Conference held at Poona in August 1914. It is well 
known that the dairy industry in India is in a very unsatisfactory 
condition and is in need of improvement. The reasons for this 
imsatisfactoiy condition are manifold. The dairy business in India 
is followed by cultivators and by professional milk-men (known 
as govAis in the. Deccan) who generally live in large cities and towns. 
Most of the latter do not own or rent land for cultivation ; nor do 
they grow fodder crops for providing greeh food for their cattle in the 
hot season. They have, therefore, to purchase for their animals, 
grass, oilcakes, bran and other feeding stuffs at high prices. The 
manure produced by the animals is not profitably utilized. The 
gowlis as a class are poor and arc -in the hands of money-lenders 
who charge heavy interest ranging from 2 to 4 per cent, per 
month. Thei-e being no proper organization, the cost of marketing 
milk is out of proportion to the price realized. The resuListhat 
the milk yieid not being heavy as a general rule, the gmdi 
imnaiably adulterates it with water to make the business pay. 
The ^cultivators, also, who keep milch cattle do not grow 
•sufficient fodder crops.. The cattle aro overfed with green 
grass in the monsoon while in the hot season they do not get 
Sufficient fodder and lose condition. This irr^lar feeding iS 
extremely bad and the result is that the milk yield is seriously 
affected.' 
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The process of milking the animals is also insaflitaiy. . The pot 
in which the milk is tlra\ra is simply washed jnth cold water which 
does not destroy the bacterial germs. Milk is drawn ‘from adders 
\vith )noist hands and water is • frequent Ijr applied to the 
fingers in the course of milking. This pracficc contaminates the 
milk. 

Thus, while the supply of milk and mflk products' is far from 
sufficient, the quality of what there is is bad. It Is thei’ofore 
necessary to devise measures not only for increasing the svqq^ly 
but also for placing the industry on a sanitary and economic 
basis. 

, The extension of daiiying in suitable tracts and its proper 
oi^anization will go far towards solving the question of deficient 
supply of milk and its products in this countiy. The conditions 
most favourable for dairy farming are an adequate supply of water 
and grass. Milages situated «ui the banks of rivers whidi do not diy 
uji in the hot weather, localities where, a plentiful supply of tank , 
or well water is available and tracts commanded bv irrigation 
canals are considered suitable. 

As the system of a^icultinv practised in many parts docs 
not necessitate the fanner’s labouring on the laiul throughout 
the year, the dairy business would phy him as a subsidiaiy 
industiy and would enable him and his family to utilize their spare 
time. Taking the case of a particular part, in the Thana District, 
the author says that if a . cultfsrator keeps three Surati buffaloes 
(of which one is replaced every year) and if he grows fodder crops 
on his land and carries on tfie dairy business on eco)ioraic lines, ^ hff 
can ma^e a*net profit of at least Rs. 100 a ye.{ir. ivVfo the esi>ijnatcs 
given on the hext page. In these estimates it is presumed that 
out of the three buffaloes two will remain in milk throughout 
the year, the average yield of milk of each buffalo being takSn 
as 10 lbs. per day. 

Hven if we allow a small sum as payment, for insuranct* of cattle, 
it would leave a good margin of profit which would'amount to a few 
rupees more if the cultivator look^ after the cattle and cut the grass 
hiinself instead of employing hired* labour. •But as the •ordinary 

18 
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Rs. A. P. 

1 1 

Price of 7,200 lbs. of milk at 1 

Rs. A. P 

Ckmcentrated food for two ani- 


f 

in milk for 8 mon1|h8 . 

ISO (r 0 

anna per lb. 

4.')0 0 0 

Oil-oake for do. for 4 months . . 

• 

30 0 (» 

Price of one buffalo sold 

1 

00 0 0 

Rent for grass lai^ , cost of cut- 


‘ Price of two calves 

• 10 0 0 

ting, etc. 

ft 0 0 





Manure 

30 0 0 

Price of green 'graas bought 




during 4 months 

22 8 0 



Interest on the price of throe 




buffaloes (Rs. 300) at !) per 

27 0 0 



cent. 




Price of a new buffalo to noplace 


i 


the one sold 

100 0 0 

i 


VPages of persons attending the 


1 * 

1 


animals > 

45 0 0 




440 8 0 



Pbofit 

« 

100 S 0 



Total 

oiK) 0 0 

Totai. 

550 0 0 


cultivator has not got the necessary capital for starting on tliis scale 
and, borrowing from money-lenders would deprive him of much 
of the prospective advantage, and as an organization is necessary so 
that the industry may bo carried on under sanitary and economic 
conditions, the foimation of co-operativo daily societies is advocated 
in localities, the suitability of wliich has been established by a 
thorough preliminary investigation. 

Mr. Gkmehalli suggests that the Society should collect capital 
by issuing shares each of Bs. 10 or more, raising loans and' receiving 
deposits, the members of the Society being required to'purchase a 
certain number of shares. It should advance money to' its members 
at Oper cent, interest. The sale of the milk and milk-products of the 
membera should be undertaken by the Society for which it should 
charge a small commissioii. It should builcT'a shed in the centre of 
the village where the members should be required to bring their (&ttle 
for milking undm: the supervision of a trained •• mvkaAam who 
would see that the milk-pots are .properly cleaned. This precau"* 
tion is etqlecially necessary where 'whole milk is to be sold. The milk 
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should be collected by the fmhdcUm and sent to tlfb daily room tor 
sale. If there is no demand for milk in th^ neighbourhood, the 
Society should keep a separator an^ extract cream which can be sold 
^ such or turned into i^uttor or ghee. Ait present prices the Society 
wiU be able to sell these at a profit. The skfmmed milk should be 
returned to the members as it is a nourishing food and pan be con- 
verted into curds which are much like^ by the people in this 
country. The proceeds of the sale, after deducting the commission, 
should bo distributed to the members in proportion to the quantity of 
milk supplied by each. The expenses of the Society which should 
be kept at a minimum should be met from the amount oellectcd as 
wmmission. The Society can help the members in purchasing 
fodders, oil-cakes, etc., at wholesale prices. District Local Boards* 
can do a very usefid piece of work by purchasing a good bull and 
handing it over to these societies for breeding purposes. Of course 
the societies should pay a jpart of the piutihase price and be 
responsible for its maintenance. This will give an impetus to the 
improvement of the dairy breeds of the country. 

In this connection it would appear that Govenunent might 
also encourage dairy societies by giving them loans as they do now 
to co-operative seed societies and weavers’ societies. 

A co-operative dairy society of the type described above would 
be suitable also for villages, in the neighbourhood of towns, 'Where 
cultivators are already keeping milch aninuils for supplying the needs 
of the urban population. 

Mr. Gonchalli is of the opinion that the gowlis living in towns 
should be moved, stock and all, to suitable sites outside the town 
and organized into co-operative dairy societies so that arrangeruipnbi 
can be made for the improvement of the industry on sanitary and 
economic lines. As an encouragement in such cases the muuicipaliti(» 
mi^t give aid in the form of sanitary accommodation and super- 
vision at concession rates* 

, Ii# conclusion, it is pointed out that ‘the progress of co- 
operative dairy farming will not only be advantageous to the culti- 
vators and the consuming public, but also lead to some improvement 
in t^ local system of agriculture.— [SI ditob. 



194 


AdRICULTURAL -JOURNAL OF INDIA 


[X, It. 


TfliB Seed-testing Station at Dublin. — The Jomndl of the 
hoard of AgriciMuTe,JLMidon, in its issue for October 1914 has an 
article on “The Improvement in the standard of Quality of Agricul- 
tural Seed in Ireland,” in which a brief description is given of the 
Seed-testing Station at Dublin established by the Department of 
Agriculture^, and Technical Instruction in that conntiy. Jt 
is reported that the Station is fully equipped with all the necessary 
requisites for the testing of agricultural seeds and, in addition to the 
usual germination incubators heated by gas, has an experimental 
incubating chamber heated and automatically controlled, on the 
Grundy system, by electricity. 

The following extracts show the nature of the work done at a 
Iseed-testing station and the two important respects in which the 
principles followed at the Irish Station differ from the Continental 
practice. 

“ At a seetl-tojiting station, as is well known, the secils are pri- 
marily subjected to tests for (a) purity, and (h) germination. Th(‘ 
purity test is determined by w'eight, all the seetls not of the kind 
named in the designation of the sample, such as weed seeds, etc., 
being removed from a weighed portion^ of it, together with other 
iinp’.irities, such as sand, dirt, or debris of any kind. By weighing 
these impurities and malving a simple calculation the percentage 
of purity can easily Ije ascertained. The percentage of germination 
is determined by jilacing a given number of the seeds from which 
the impurities have lieen removed (at the Irish Station this number 
is not less than 500, and in certain cases is 900) under optimum 
conditions for growth, and countii^ how many of them sprout or 
germinate in a given period of time. 

“ Seed-testing stations have been establishcil on the Continent 
of "Europe for many decades, and some of theni—notably the Swiss 
one near Zurich — make a point of testing samples for clients of all 
'nationalities. “ 

“ Although in the main the principles adopted at the best qf 
these Continental Stations are the same as those in vogue at the 
Irish Station, yet there are two important respects in which those 
of the latter station^do not coincide with Continental practice." 
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The Urst of these is iu couhectiou with the tests made of the 
larger aud cbmmoucr grass seeds. At most Contiucutal Stations 
ill testing such seeds for pm*i^, not only arc the real.uupimties, 
such as weed seeds, dirt* etc., removed aud weired as such, but so 
arc also all the grass seeds which do not, or a{>pcar uot to, contain 
a kernel or caiyoj^s. Since the germination test is carried otit on* 
the pm*e seed after the impurities have been removed,*it follows 
that by the Continental method the germination test is made on 
sclecUd seeds, and that therefore (particularly iu relatively inferior 
samples) the perceutagi*. of germination will be higher than if the 
sample were tested by the Irish method. By the Irish method 
the germination test is carried out on the grass seed just as it is 
sold to the farmer after only the real impurities havij been removed, • 
and the result gives a fairer indication of the (quality of the seed 
in the matter of germination. Of course, as regards purity, 
the Continental method gives lower percentages than the Irish 
docs.* 

“ The second point of divergence is in the matter of controls. 
At the Irish Station there is tested side by side with .every sample 
under examination a portion of a sample known as a ‘ control,' 
tlic germination of which is akcady known from previous i-epcated 
testings. If the control does uot come up'to itw reputation when 
germinated alongside of the given sample, the test is disciirdcd and 
a fresh one instituted. The ‘ control ’ sample, therefore, affords 
tangible aud convincing proof of the perfection or otherwise of the 
conditions under which the germination test is being made. Owing 
to the fact that the best conditions for the successful germinatiyu 
of the commoner kinds of agricultural seeds arc now so thorou^hh' 
well known frotu years of cxpcrimcutal work, it is fouAd in practice 
that the failure of the control is of the utmost rarity ; nevcitheless 
its employment is a valuable safeguard against unforeseen auif 
exceptional contingencies. *’ — [ EniTOB.] 


^ For fuller proiien^tion of the argumoiits in favour of the Irish method, refoieiiue 
8)iouId be made to the following paper : 

^ethybridgo, G. H. ** The Methods omiplojcd hi Tcsthig Grass »Sood»,'* Journal of 
Economic Biology^ Vol. VII, Pt. 2, June, 1912. * 
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TmUstn Forest Insects of Economic Importance. Coleoptera - 

By E. P. Stebbing. London, Eyre and Spottiswoode ; 

1914 . Pages xvi+648, 63 Plates and 401 Text-figures. 

Price 15 Shillings. 

In copying the above title 'considerations of space have pre- 
vented 118 from transcribing the author’s full description of liiru- 
self as given on the title-page, but we cannot help remarking that 
Mr. Stebbi?ig’s name does not appear in any list of Fellows of the 
Entomological Society of London since 1906. In his preface (pages 
V— x) the author rcfem to a former booklet of his entitled Iwjumm 
Imeds of Jn^ian Forests, but— possibly througli a sudden access 
of modesty— omits all reference to his Momwl of Forest Zoology, 
that precious classic to which we alwa 3 ^s turn for a hearty laugh in 
the dullest moments of depression. 

The book itself deals entirely with Ooleoptcra (Beetles) and is 
presumably devoted (as its title indicates) to those species which arc 
of economic importance to Foresters. But the first thing which 
strikes the reader is that a large number of beetles are included which 
have nothing to do with forest trees' at all, and which^ therefore, 
seem out of place in a book of this kind. As instance!} of this 
we may specify four difierent beetles given as attacking peach 
(pages 12^124), three as attacldng coifei} (pages 124 and 351), two 
more as found on grape-vines (pages 242—280), one as a pest of 
ora^ (page 346), several on mango, plantain, plum, etc. 

The first four chapters are devoted to a general disemsion of 
beetles with reference to their economic status in forestry, the 
fourth chapter mcluding a short |20 pages) account of methodsior 
the control of Insopt Pests. On page 52 we read, “ In nurseries, 

( 196 ) 
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bundles of some succulent cro^) plant poisoned ^itli 

dilute kerosene may be placed on tlie seed-beds before tlie youig 
plants come up. Caterpillars sucb as the Agrotis will resort to these 
and be kiUed regarding this we would remark (1) that it is ]y^ot 
usually necessary to take measures against h^othctical root-feeders 
before the young plants come up, and (2) that Agroiis larvse, far from 
being poisoned by crop-plants sprinkled with dilute kerosene, would 
carefully avoid such. Again, on page 55, the author *tclls us that 

“ to prevent pests such as caterpillars moving up or dow'n 

the trunk, bmids composed of a sticky material such 

as molasses should be painted on the tree ” : we at once ask, what 
would be the cost of such an application and would further inquire 
whetlier Mr. Stebbing has ever trujd tins ? If so, we should imagine 
that eve ]7 ant and wasp for miles around must have haileef him as a 
benefactor and, like Oliver Twist, asked for more ! An insecticide 
emulsion which should not be allowed to get on to the skin of the 
operator ” (page 55) seems to place itself rather outside the range oi^ 
practical use. The perusal of this chapter leaves the reader with the 
impression that the metliods recommended are, more theoretical 
than practical. 

Chapter V gives a short account of the characters of 
(Joleoptcra as a whole. The student should* also refer to Canon 
Fowler’s Introduction to the Colcoirtera in the " Fauna Series.” 

Chaptei' VI commences an account of the Beetles in systematic 
order, the first family dealt with being the Passalidm (pages 66 — 69). 

In the general account of this fiunily we fail to find any reference 
to the extremely interesting social habits of these beetles beyoutt 
a bald*refe3:cnce to the fact that the larva stridulates. With regard 
to this point*we read that “ the first' pair of legs are short, striated, 
and stridulating sounds are produced with them.” Mr. Stebbing 
tells us on pages 67 and 68 that he himself found Passalid_ larvae, 

I It in, howovor, only loir tn Hr. Stiibliing tu Htalo Ihnt ho ts not aloiio ill thisoiror. I'xfnqr • 
also states in Indian IjMeci Lija that it is I he lirst ^lair of legs which arc uiodificrl and tb^ present 
roviewor has also repeated this mistake, copying Lefrny's siatoment (though with some doubt) 
m the absence of spocimoiis which hail bben i^uit to another worker w'ho wa^ studying this ■ 
group. 
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so that presumably this is his oWu description. Canon Fowler, 
however, tells us {Fmm of InAm, hUrod. to Coleapl., p. 206) quite 
correctly that the first and second pairs [of legs] are comparatively 
long, but the posterior pair, is rudimentary,’' whilst Arrow gives 
a figinc in his volum6 on Oetoniiues (p. 12). Passing over this 
discrepancy regarding a mere matter of fact, we prdcecd to the first 
species noticed and find .that its name is given as Lejtlaulax dar- 
jecUngi, Knw,, with the reference “ Knw., Nov. Zool. V., p. 298 
(1898)”, whilst its habitat is given as “Darrang, Ooalpara, ^Vssam. 
Also reported from Mungphu, Tenasserim.” The correct name of 
this common beetle is Lejytaulaic d&nloius, and it was first described 
by Fabricius in 1792 ; it was rc-dcscribcd under the name of darjei- 
Ihigi in the DeiUsvJte Enlom. ZeUscImft in 1891 by Kuwert, and again 
diagnosed by this author in 1898, mider the amended name dwjee- 
lingi, in NociicUes Zoohyiew, Vol. V., pages 297-298. Air. Stebbing 
consistently uses the contraction ” Knw.” no less than seven times 
on pp. 67-69 ; it is therefore presumably not a printer’s eiror. Is 
Air. Stebbing unaware that this author's name is Kuwert , or is he 
merely careless of the correct iisiigc ? This beetle is common through- 
out the Eastern Himalayas, from Darjeeling to Assam and in Lower 
Burma from Pegu to Alergui, w'hilst it also oecui s in China, the Alalay 
PeninsuUi and the adjaceift islands. The description given of this 
beetle, as of all the species of this family, seems useless ; the Forester 
is not likely to do more than look at the figure givei\ and to the 
Eutomologisl tin* description is inadequate for the j-ccognition of 
the species. 

' The next species dealt with is given as “ Leplaiilaoldes roep- 
storffi, Knw.,’' from an unknown tree in the Andailians. The 
correct name of'this insect is Lejriaulax ruepdorfi, Kuw., and it has 
alsokbeen found in the Eastern Himalayas, in Tenasserim and in 
Tavoy.^ We do not consider that the information given here will 
Iw? of any use either to the-Forester or the Entomologist. 

The 'next species d'Salt with is Pleurarius hrachyphyllus, Stol., 
wliich is recorded from Ootacamund. We have not<fouud it there, 
although it is known from the Nilgiris, but we have found it not 
unconmioiily inthe Anamalais. 
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Then follows the genus Bafilianius, of which we are told that' 
•’a species of this genus is eoiiunou in -the Eastern Hiiutnayafi." 
But we find no mention of Epi^phems (HnssiVmnm) *Stol., 

and E. {13.) iie-dglierrhmis, Vereh., both of which are coiiuiion in 
almost all the Hill Districts in Southern India. ' 

The last species of this family mentioned is Accmius luraultfit, 
Kuw.jthe reference given being “ Knw., Noy.Zool.V.. p*343 (18!)8)," 
whereas this beetle was also described by Kuwert in *1891. The 
only locality given is Darrang (Assam), but this insect occurs tliroiigli- 
out the Eastern Himalayas from Bliutan to Assam and in lj)per 
and Lower Burma as far soutli as Tavoy ; also in (.'ambodja, Hainan, 
the Philippines and Formosa. 

We have gone througli this‘family species by species becansii 
it is a sJ)iall group, the first one treated in this book, and tliercforc 
presumably to be accepted as a fair sample of tJie whole. We (Con- 
sider that one page would have been ample to devote fjo this group 
and that a single good figurfl (such as No. 35), with sv general uot(} 
on the bionomi(;s of these, beetles, would have been suHicicnt to enable 
the Forester to recogniEc a specimen as belonging to this j^'onp, which 
is all that he wants to do. If, on the other hand, the book is intended 
as an entomological text-bGok, the omissio]! of sucli common spt^cies 
as Eplifphcnus hulicus and E. iwclg/terricitsin.Hvcmn iuexplicabU;. 

We could go through the whole book and doubtless find similar 
material for ‘criticism in almost every family dealt with, but consi- 
derations of space prevent us •and we will only call attention to 
a few of the more obvious errors and omissions which we have 
noted. , 

Pd(je *7.—” Dichromsis " lepfuli^s should be Divhocrovnf M-p- 
talis ; this mis-spelling is repeated in the Index and -is thej’efo’rc not 
a mere printer’s error. Bimilarly, Trachylepkliu ‘‘ fnwilamicUa ” 
should read T. fructicassklla; probably it had failed to strik(r Mr. 
Stebbiug that the name was appUed to thi^ moth because it^ laiwa 
feeds* on the fruit of Cassia. 

Pages 13 and 89. —We are inclined to doubt* Avhethtw (in/des 
grubs do really destroy Oasuarina seedlings or (sver feed on liwing 
plAnt-food at all. The evidence adduced here* on the reports of two 
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Forest Officers^does not seem sufficient and we suspect that Cock- 
chafer grubs were really-referred to. 

'Page 22. — ^Ther6 seems to be little talue in a statement such 
as the following : — “ A species of Meteonee is parasitic upon the 
Caterpillar (TinAt Sjp.) defoliating the Eharshu oak, Q. semicarpi- 
•folia.'[ To the Forester these names mean nothing without fuller 
descriptionl^ and recognizable figures, to the specialist the informa- 
tion given- is too vague to be of any use at all. Wc assume that 
Meleones is a mistake (not misprint, as it is repeated in the Index) 
for Meleorm, and we doubt strongly whether the larva of any species 
of the genus Tinea ever “ d(^oliates ” any tree, since the larvse 
of this group are rubbish-feeders as a rule although a few species 
juine blotches in leaves. 

Plate VllI purports to show stems of Poimiana regia “ girdled 
by Xylolru'pes gidean ” which is described on the opposite page, 
but without any reference to its early stages although the larva 
is figured in Canon h''owler’s Fauna vdlume (page 214). We should 
like further evidence regarding this twig-girdling habit ; mean- 
while we riither doubt it and suppose that these? twigs were girdled 
by Stfienias grisator or some similar species. 

On page 92 the Cetoniane beetle Oreadorus gravis is referred 
to as a “ weevil,” although on page 393 the-Curculionidse are coi rectly 
designated as weevils. 

Pcuje 95. — Anthia sexgiUtaia (also figured in Indian Insect 
Life, by the way, though the fact is«not noted nor the beetle figured 
here) is also conunon in Southern India. 

< Page 119. — ^Lefroy’s note on SilvaAus surinatnemis k quoted, 
but there is no reference to the fact that this species is' figured 
in Indian Insest Life, although the student would doubtless 
appreciate a note to this effect, seeing that it is not figured 
hhre. 

Page 126. — ^Neither, of the two Dermestidse mentioned are 
forest ipsCcts. 

Page 151.— Peradeniya is not spelled “ Peradiniya. ” On 
page 214 also wc find a locality in Ceylon (Quoted as “ Hovona- 
potani,”* a name whiqh we do not recognize. 
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■Page 196 . — Oaioxawtiha bicohr, Fb., is hese recorded from 
Pyinkadu and doubtfully from Sal. This beetle has proved an opca- 
sional serious borer pes(? of Cacao in Java [sec Zehutncr, Bull. No. 1, 

‘ Proef station voor Cadao te SdbUiga (1901), p. 8]. 

Page 237. — ^The date of Fabricius’ Safpletnenl (quoted lufdcr 
Gonocoj^Juikm depressum) is 1798 and not 1789. 

Pages 238-239. — ^The references to JfMkm jiimigimum, T. 
confusum and T. castanmm arc not likely to assist the student to 
discriminate between these three forms, and it seems very doubtful 
whether Mr. Stebbing has really done so himself. A refcreuce to 
Blair’s paper {Enl. Mo. Mag., 1913. pp. 222-224) may be recom- 
mended. 

Pages 247-248. — The eggs^of the beetle described here, as 
Mylabris piustidata arc stated to be laid in bunches oii'thc leaves 
of shrubs and grass stems near the ground ; ” we have obtained eggs 
from numerous species of Meloid beetles and have always found 
them laid cither in or on thef soil, and never on leaves or stems. When 
Mr. Stebbing says that he has watched these beetles feeding on the 
fruit of a species of Artocarpus in Dchra, peeling ami ’stripping the 
pericarp down to the stone,” it becoines difficidt to follow his state- 
ment, seeing that fruits W Artocar-pm have no stone. 

Page 249. — The account of Gissites teslaceics would have been 
more complete if it had included a reference to Buguion’s paper 
on the life-history {BuU. Soc, Eni. d'Eggpte, 1909, pp. 182-200, tabs. 
1-3). 

Page 358. — C<dosterm *“ scahrata ” was named “ scabrator ” 
by Fabpeius and there Spears to bo no good reason to alter eta 
name. Similarly Batoce/ra “ rubra ” was called “ rubus ” by Lin- 
neeus. 

Page 366 . — Batocera albolasoiata. The only reference js to 
deGeer’s original description written in 1775. Surely the stuTlent 
has a right to demand references to literaljure within the last*centiycy. 
Possibly Mr. Stebbing is unaware that this Jbeetle has bbej} described 
and beautifully figured in all stages by Dammerman (Mededeelingen 
van de Afdeding voor Plaidenziekten, No. 7, De Boorders in* Ficus 
Slastica, pp. 4, 10-17, 1. 1, f. 1, t. 2; fi. la-f.).« Areferenceto Sorauer’s' 
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HmMucU der Bftm(aenkraukheilen*{l\j{i{3-l9\.Z), p. 501, reveals 
further iiiforinatiou and references. 

Piuje 375 . — OleKmimylm bihbius, h’b.‘ The references c^uoted 
arc Fubricius’ original description and Lefroy's Ltul'mn hmclLife'^ 

** Cl 

(twice erroncoiisly quoted as Indian insect Pests). The distribution 
is 'given as ” Delu’a Dun; Gangetic Plains.” Tift; student may 
therefore be surprised to lind that this beetle is stated by 
Daninierniaii {l.c. p. 8 ; t. 2, f . 4) to be widely distributed in Fhus 
eUtsliva in .lava and Sumatra also, and we think we are entitled to 
demand a fuller account of its distribution from a book which 
is expected to“ have a wider sphere than that of India and 
Burma.” 

• Pfuje 379. — ^Lefroy's note on pkmn spiluki is quoted, but the 
reference ' is twice misquoted as Indian Insect Pests instead of 
Indian Imecl Life. In line, 21 the word ” died ” should read 
“ dried.” 

, Page 393.— From the author’s stafements regarduig the size 
of weevils it would appear that five to six millimetres in length 
is quoted as a niinimum sizi*. The student will find many weevils 
much smaller than this. 

Page 414 . — Pammecops farinosa is noted on Calolropis from the 
Punjab only. It is not evident why this species is included at all in 
a book o.n Forest Insects and as a matter of fact it occurs commonly, 
not only in the Funjab, but also in the North-West Frontier Province 
and in Madras and probably wherever Calolropis grows throughout 
India. 

• I^gc 415 . — Eugnamptus vuirginellu'k is another non-forest 
insei^t, only recorded from mango. No reference is given t'o the 
origimvi description, which will be found in Dent. Eid: Zeit. 1898, 
p. 299. The same remarks apply to Cryptorhpnclius tnangifercs 
amt C. gravis, both of which attack only mango fruits and both 
of. which are unprovided .with any references to literatui'e. 

Pa^e.446. — Od-oiponts longicollis is stated on very slender 
evidence to attack'the coconut palm ; we doubt whpther it is ever 
a real' pest of palms, though it is well known in iiiost parts of India , 
and Burmd' as a pest ot Plantain.* To describe the beetle as “ light 
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brown” is misleading ; tlie coloiir is very variable, 'from light brown' 
to pitchy black, but most specimens are black. The student will 
find the synonymy of this spfcies in Ann. Soc. Eni. Frmice (6) V. 288 
*(1885) ; it is figured in Indian ImecI Pests (p. 27)^and Indian Insect 
Life (p. 382). * * * 

The, book aiS a whole reminds us of the Knglish al^diahot, being 
at once redundant and defective. There <s*a vast amount of what 
can only be described as perfectly useless " padding,'' consisting 
of unnecessary repetitions (compare the two paragraphs on damage 
to seeds on pages 17 and 43), lengthy extracts from letters of Forest 
Officers, the inclusion of numerous insret-s whi< h cannot l^e (leseribed 
as Forest Insects by any stretch of the imagination, and the devo- 
tion of pages to information regarding insects which cannot be identi- 
fied either by the Forester or the Entomological exp(*rf' because 
they are neither named nor even figured. The references given 
.are very defective ; thus, under On/rfes r/z/Hoemw tlie »nlv lii.erature 
cited is (1) the original description by Linnaeus in 1758, and (2) a, 
iiote by Mr. Stebbing. Considering the extensive literature, both 
in and outside of India, on this destructive pest, thig omission seems 
to indicate a vast gap in the author's information. Similarly the 
references (pioted under ^InineJiopJiarns ferriujineus (page 444) are 
very meagre and l»y no means up to datrt linnany cases, even the 
original references are either not givej) at all under the species cited 
(c.j/., pages 174-176, 181, etc.) or are defective (c.r/., page 287) 
or are incorrect (e.g., p. 67). It is not app.arent why several genera 
and species (see pages 405, 407, 412, 418, etc.) are described as 
“ gen. noy.” or “ sp. nov.”*rcspectively, seeing that they wor<?,d('?5- 
cribed as novelties previously to the appearance of this book and the 
original desdi iptions are even cited here. 

When we say that most of the text-figures arc* the wo»k of 
Mr. H. Knight, little nmre ivmains to be said regarding t hese ; T)ut 
some of the other figures are very poor twid some indeed- we may 
instance numbers 125, 150, 157, 159 and 234 — are atrociously bad. 
Figure 143, of Jielhnofn prasina, is not good and would hav^ been 
cnore recognizable if done on a Iprger scale. The Plates are gendi-ally 
gdbd and many arc excellent ; Plates XI twd XXXVI,* however. 
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are much belo\C' standard and the former is a great contrast to 
I^te XV, which is excellent. 

i « I 

The Index would have been moire complete and convenient 
if the insects dealt with had been indexed under their specific as well 
as their generic names. 

This bopk is stated to have been published by' order Qf H. M.’s 
Secretary of State for India in Council, and on page 249 the author 
indicates that at least another volume is in preparation. If this 
is so, we can only express a hope that a process of condensation may 
be rigorously insisted on and that the author may confine his atten- 
tion to insects which are really pests of forest trees ; and we would 
further suggest that it would probably make for accuracy if his 
proofs were checked by competent experts before publication. 

— [T.B.F.] 


, Zeltsehrift fiir Angewandte Entomolo^e, Vol. I, Part 1 ; pages 
1-240, 2 Plates, a Map and 61 Text-figures. Berlin; April, 
1914. (Pripe for the whole volume 20 Marks.) 

During the last few years there lias bean a good deal of interest 
taken in Germany in the subject of Applied Entomology mainly 
under the energetic ieadefsliip of Dr. K. Escherich, and this new 
Journal is brought out as the official organ of the recently founded 
Gemoan Society of Economic Entomologists. There are two 
articles on PerUyndna (Phylloxera) vastatrix in Prussia and in France 
respectively, followed by a note on racial differences between the 
forms of this insect found in Lorraine and in the South of France. 
Other articles describe the progress of Applied Entomok^y in Italy 
and in Germany' and also in the Genuan Colonies. This last, by 
Dr.'G. Aulmann, is illustrated by twenty-five text-figures, most of 
wlfich we remember to have seen before in this author’s series of 
papers on the Fauna'of tbs German Colonies both series seem likely 
to suffer 4iom want of material in the future. Professor E. Zander 
gives a short but well-illustrated account of the Government Apiary 
at Erlangen. Dr. Teichmann provides a paper on the Biology 
of Tsetse' Flies, illustrated by ibwo Plates from rather indiSex^t 
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photographs, aud other articles are ou the Bionoiidcs of Tacliinid 
flies, the Mulberry Scale ^Diaspi^ petUagona) and its parasites^ the 
value of Insectivorous Birds, j,nd on African Silkworms. — [T. B. F.] 

* » 

* 

The Fodder Problem in' the Bombay Presidency, published by the 

Government of Bombay, September, 1914. Price ^ aiums. 

This pamphlet deals with the different attempts whicli havj* 
been made to utilize the surplus stock of fodder from some parts of 
the Presidency to relieve the scarcity of fodder in others. This 
has been attempted in two ways ; (1) by transport of natural grown 
grass at specially low rates on the* railways ; (2) by fodder storage 
(a) in stacks, (b) by ensilage. 

The flaws in both these schemes are*discusi^d in the pamphlet 
and various alternative methods are proposed, some of which 
seem likely to succeed. 

New sources of fodder such as cotton seed hulls and prickly 
pear have been experimented with and the scientific selection of 
fodder grasses is recommended, as also the growth of fodder crops 
such as Borsim or Egyptian Clover under ii iigation, while a 
combination of the various available foddelrs in 'ceitain propoitions 
is also diseased. 

But it would seem to hark back to one end which is that “ the 
raigat must be taught that it is* wrorth his while to cultivate part 
of his holding with a crop for his cattle’s consmnption rather than to 
grow commercial crops over the whole area,” and in this wqyld 
seem to be the solution of the problem to a great extent. 

To sum up the whole matter, it is merely a casc'of finding out 
how long it wdll take the raigal to discover that it pags to keep cattle 
in good condition and fit for work, as they are an essential link in 
his fanning, and, when he learns their value, ftot from a purely • 
stock point of view, but from the value of 'the crops wliich can 
only be produced* through the work they perform on the land, tjjhen 
he will be able to gauge the amoupt of land which he must set aside 
to feed his cattle, not regarding it as so much arable landT wasted 
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from a food-proUiicing point of view, but as a portion of his holding 
devoted to paying ai) insurance policy against famine and its results 
on his stock. 

, For this'insurance policy to be paid l)y others will merely 
postpone the ultimate day when the will become an indepen- 
dent farmc^ and not as at present an individual whose inethods of 
living on himself in gootl seasons force him to live on (Tovernment 
whenevm- a Kad season comes along. --[NV. ft.] 


Sugarcane, its Cultivation and OtU Manufacture— B y .J. B. Knight, 

.M. ft<'.- Bulletin No. 61 of, the Dcp.'irtment of Agriculture, 

Bohibay. I’rice Annas o or (kl. 

This bulh'tin deals with the varieties, cultivation, manuring, 
irrigation, crushing of the cane, boiling of the juice, its conversion 
into (pil and the diseases of the crop. It n^fers mostly to the 
conditions existing in the Bombay Presidency and chiefly within the 
trap soil area. . It is almost a complete guide for cane cultivation and 
f/ul manufacture, and on comparison with the same Department's 
previous Bulletin No. 25, it reveals the progress made by the De- 
partment towards the solution of various problems connected with 
this crop, (rid in Bombay Presidency usually sells at about 15 lbs. 
per rupee and it therefore pays the cultivator to nianufatdiure gal 
rather than sugar. But the increase in the area under canal irriga- 
tion in the Deccan may in course of time make it necessary to 
‘convert some of the produce into sugar oNvingto the fad that the 
f/»d market is not likely to expand much. Until that time comes, 
however, there is a large amount of work to be done* in populariz- 
ing the best methods of cultivation and gul manufacture 
w'ork^d out on (lovernment famis. How paying the cultivation 
'hf this crop is in parts of Bombay is best seen in the following 
ipiotation : — ■ ♦ 

r‘ The cultivation of sugarcane in the area under the canals 
is conducted on a very intensive .system and crops are obtained 
which compare favourably with those of cane cultivation in &ny 
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part of tlie .world. The net profits froui the cultivauou of tips crop 
under canal irrigation are from Bs. 100 to 2QP or more per : 
HO it may be considered a hi^ly i^muncrative branch of 
itgriculture for India where the average cultivjitgr of cotton nuby 
get a net profit of Bs. 25 or 30 per acre. The margin of profit with 
food-grains is refy low.” 

In coimcction with the manuring of this crop, the following 
remarks by the author will be read with interest : — 

When Mr. Mollison commenced the study of sugarcane, his 
first attention was directed towards the reduction of the amounts 
of manure and water then given to the * rop. In his time’ he found 
that the cultivator frequently applied 750 lbs. of nitrogen per acre, 
jind while admitting that only. 100 lbs. of this element was* 
required by the crop, he at first recommended that 500 lbs. be used. 
Later he conclusively proved that it was. possible to raise ma.Kimuin 
outturns with only 350 lbs. of nitrogen. Since his time We have been 
able to demonstrate that if tlie water-supply is regulated and care- 
fully reduced to almost half the amount usually applied.. a dressing 
of manure containing 250 lbs. of nitrogen will produce an equally 
good crop of cane. 

“It is thought that with more extensive use of improved im- 
plements, which mix the manure more iiitimdtcly with the soil, 
better methods of planting which reduce the quantity of* water 
and the use of' more available forms of nitrogen like mineral salts, 
the quantity of nitrogen require to produce a first class yield of 
cane, will more nearly approach that actually taken up by th(' 
crop, for ip no part of ^lie world is nitrogen so ruthlessly 
squandered * as in' the Deccan along the canal sugarcane 
tract.” 

It is interesting to record the author’s conclusions in conndl-; 
tion with the planting of canes arrived at after 10 years’ week at 
tjie Manjri Farm. They are (1) that sets from plant ” ^cane are 
superior to those from “ ratoon ” cane, (2) that when all smtill and 
shrivelled sets are. rejected a better crop will be produced, and. (3) 
if only the terminal sets (i.e., the tihroe or four intemodes just below 
the {loint where the leaves are lopp^ off at Ifarvest) are used for 

U 
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pJaiitiug they will produce more vig6rous growth of canc than sets of 
a&y other part of stalk. This is also more economical as this part 
of the cane is lower in sugar content than the rest of the canc. By 
tj^s method not only is there less loss of su^ar, but the remainin'^ 
juice is iuiproved by 'the elimination of this part of the cane and 
will producj higher quality of ffiil. 

It is a sign of healtliy progress that iron mills have to a great 
extent replaced the oUl wooden mills. It is stated that while the 
Nahan mill has less capacity and costs more than the Poona mill, 
a horizontal roller mill, known as ‘‘ Pearl,” for sale by Messrs. Club- 
walla & Co., is reiiorted to extract about 8 per cent, more jjiice and 
to give otherwise more economical results. 

The practical instructions given for boiling the juice and the 
manufacture of gul, together with the factors which affect quality of 
this product will, it is hopcrl, be of great use to those for whom 
they arc intended. We will conclude, with a suggestion that the 
Bulletin might with advantage be translated into the vernaculars 
of the Presidency if this has not already been contemplated 
and copies distributed in the tr.act8 where cane is a substantial 
crop. — [Editor.] 


* * 

* 

The value of Castration of Deccan Bullocks.— B y J. B. Knight, M. Sc., 
Professor of Agriculture, Poona. — Bulletin No. 62 of the 
Department of Agiiculture, Bombay. Price Ab. 3 or 3d. 
t . This bulletin appears to have been written prinqipally with 
a view to remove the prejudice which prevails in the’ Deccan and 
Southern Maratha country against early castratioA of bulls not 
^■equlred for breeding purposes. In Gujarat castration of bullocks is 
prac]|ised when they are a year old while in the Deccan and Southern 
Maratha country ' this® operation is postponed till they become 
five years old. Thus while Gujarat bullocks, although poweriul and 
verjr active, are quite docile, those of the Deccan are rather difficult 
to' manage and this militates to ja large extent against the essen- 
tial thoroughness required in working the areas used for iutefisive 
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cultivation such as cotton. The improvement iiithfl breed of cattle 
becomes difficult in thesc^ parts as iimnatimj ^nlls are. allovrejl to 
graze with the herd and to gerve the cows. It is a popular belief 
in the Deccan that late castration develops^ the hump an^ 
promotes hardiness in the animal. The author dosci'ibes an experi- 
ment made by lum to test these points. His conclusions are as 
follows : — 

1. That early or hvte (5a.stration (lo(!a not materially allect 

the weight of the bullock. 

2. That there is greater proportionate development iiith(i hind 

quarters of early castrated animals. 

3. That the strength is not»inipaired by early castmtion. 

4. That the docility is markedly improvcnl by early* east la- 

tion. 

5. That ac^tivity is gi-eater in early castratcid aniijials. 

6. To offset this the late castrated animals are jierlnips better 

looking to some observers. 

7. There is no proof of greater hardiness for Jate castrated 

animals. 

As the Agricultural Department is trying to introduce improved 
implements and improved mcthotls of husbandry, the necessity for 
more docile and active animals increases every year. 

The sooner the cultivators realize the. value of <‘arly cii.stration, 
the better will it be for all couccnied. — [Editor.] 


Substitutes for Sab.— By J. B. Knight, M. Sc.— Diriletin No. (>3 
of the Department of Agriculture, Bombay. Price As. ^3 
or 3d. 

It may bo mentioned at the outset for^the information ol the 
reader# of this Joui'nal that, within the tract of trap soils of Bombay 
Presidency where* the rainfall is heavy, it is the custom to prejjsire 
the seed beds for ric-e by burning some substance like loppings ‘of 
trees, dried grass or dung upon them before sowing the seed, This 
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Hubstancc is callbd ra2>. The siiedliiigs are, when i^ady, transplanted 
tn) the fields which usually receive no manure. It may be noted 
that the yield from a treated plot is about 800 lbs. grain and 1,000 
tbs. straw per acre, while that from an untreated plot is about 365 
lbs. grain and 640 lbs. straw. It has been found that of all the 
substanccs^uscd as rob cow-dung is the best, ain {Termiivqlia tomeii- 
tosa) branches next to it and that leaf and grass are very inferior 
substances for rab. Investigations have also shown that the value 
of the rab is not dependent merely upon the manurial matter found 
in the ashes, but is to a large extent due to the heat. This practice 
may have originated in the ease with which branches of trees, etc., 
could be obtained in earlier times from the neighbouring forest at a 
trifling cost as the w'holo I'amily of the cultivator did the work 
themselves and thus without any outlay reaped the advantages 
of increased crop prodnetaon. Ihit as in these days loppings of 
trees have to be brought from long distances and burning of large 
quantities of cow-dung cakes is not to be encouraged, experiments 
were made by the author to find cheaper and more efficient substi- 
tutes for rob," and the Bulletin under review records the results of 
these experiments. These may be summed up in the words of the 
author as under : — 

That fish, nitre, sulphate of ammonia and oil-cakes are the 
most promising and that these nmy be safely advocated in the 
following quantities : — 

Fish 120 lbs. per gmUha' of seed bed. 

Safflower cake (80 lbs.) 1 uiamid per gmitim of seed bed. 

Niger, Karanj, llyan 120 lbs. (li maunds) per gimthv of seed 

bed. 

Uiidi 150 lbs. per gnntha of seed bed. 

Poudrette and sheep foldmg should be sidvocated wherever 
possible. The use of the former needs encouragement. Poudrette 
varies very much in composition, but about one cart-load per gumtha 
should be applied. Nitre should be applied at the rate of* 20 lbs. 
pel- gurMa of seed bed and sulphate of ammonia at* the rate of 15 lbs. 


1 A gwUiha is equal to OQo*fortieth of an acre. 
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Ouw-duug rotted uud well mixed with the soil at the rate of 
one small cart-load per gmithn is to be recommended. 

The following table, briefly indicates the value of each of thes*-! 
substitutes : — • 


ink. 

• 

Avera^'e outturn in 
• llw. 

Quantity to lie 
applied 

of Meed IhmI. 

__ 

C-'oat in*!* 
aoii* of 
rice. , 

Cost per 
iimund 
(80 lbs.). 



1 

(.vraiii. 

straw. 


, lls. A. 

\ 


Ks. A. V. 

1 

Fisli 

I,703'7i» 1 

2,0im-2o 

120 ibs. 

7 1) 1) 

0 5 8 

2 

Poudn^l ir 

1,2(17 ; 

1,331 

2(H) «4i :«N) iIjN. 

; 1 J2 

0 

0 2 2 

3 

SafflowiT oaki‘ 

1,407-3 i 

1,053 

8U iliN. 


0 

0 6 .3 

4 

8hvo|) folding' 

i,m { 

I.TiW 

i 140 nheep for thri'O 
nights. 

' 23 5 

0 

1 7 0 

o 1 

Ni^'r vikkv 

l,44(i ! 

1,432 

45 Wm. 

22 15 

u 

1 4 6 

« 1 

W(i]l nittod 
cow -dung. 

l,l4«Wi j 

! 

1,188-2 

4KMI Ihs. 

1 

17 0 

0 

1 3 Ti 

• 

7 

Hulphatc lif aiii- 
lllOlliH. 

1.141 


15 Ihs. 

20 U 

(» 

1 G 5 

8 

Nitre 

i,(iriU‘8 1 


10 1bh.» 

I 12 0 

0 

0 14 7 

i) 

Uriiio earth . . 

1,020 ! 

i,(Hni 

1,000 lh^. 

! 0 0, 

0 

0 8 2 

i«j 

Household ashes 

7S7-ri j 

1.1 mK> 

• 

132 llw. 

18 0 

0 

0 14 0 


[ Edttou.] 


An Improved Method of nmking Jaggery.— By Alfked Ohat- 

TERTON, C.I.E., Director of Industries and Commerce, Mysoi'e, 
Printed at the Vokkaligcra Saugha Press, Bangalore. 

This bulletin— No. 21 of the Mysore Industries and Conmieree 
Committee — describes a system ef furnaces and evaporatory pans 
designed by Mr. Oliatterton to 'deal with the comparatively large 
amount of cane juice expressed by a mill, with rollers 12' xl^", 
driven by a 1^-h. p. oil engine. 

Such a niil>, the author says, ‘ will easily deal witt* a ton of cane 
per hour, and the actual cost of working, including interest an^ 
depreciation, with an oil engine using liquid fuel or with a gas cqginc 
r\}nnihg on suction gas produced fi'om cbarcodl, will not exceed • 
As. 6 ppr hour’ — about half the cost of crushing a ton of cuue by 
bullock power. 

• Setting off this saving against.the^ increased cost of carting cane 
from* a larger area to a single centre, the advantage of the power 
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mill m juice extraction — estimated at a minimum of 10 per cent. — 
is left as clear profit. 

^ An incidental advantage is the saving effected in time, ciiabliiig 
^he cane on a pioportionally larger area to be cut before it becomes 
over-ripe. 

The necessity of designing an improved system of jaggery 
making arose from tile inefficiency of ttc indigenous methods, 
when conducted on a large scale ; in the author's words — ‘ The 
ryot invariably employs a large shallow pan placed over a fire place 
constructed of mud, and for fuel uses the dried megasse from the . 
cane crushing, and the trash from the cane field. With fibrous 
canes, this is usually sufficient, bpt when it is not so, he scours the 
neighbourhood for combustible 'material, and seldom, if ever, incurs 
any direct expenditure on firewood. The size of these open pans 
varies greatly in different parts of the country, ranging from a capa- 
city for 260 lbs. of juice, to as much as 1,100 lbs. The usual tijiic 
taken to convert the juice into jaggery is from five to seven hours. 
With a bullock mill yielding less than 300 lbs. of juice per hour, 
two pans will suffice ; but, with a power driven mill treating one 
ton of cane per hour, and worked both day and night, at least 12 
pans will be rccpiired involving the employment of one fiicman to 
each pan, and two shifts of firemen in the course of 24 hours. Our 
experience with cane milling under such conditions has been extreme- 
ly unsati8fac*to.iy ; it provi?d impossible to properly cojitrol tin- 
firemen, the boiling was irregular, and the megasse from the mill 
insufficient, so that a very large expenditure on firewood had to 
be incun'cd.’ In addition to reduced working costs pel n^aund, the 
new system .has been fomid to give an increased outturn of over 
16 per cent, of jaggery from the same quantity of juice. The cost 
■^works out at about As. 4 per maund, on a basis of 12,000 maunds of 
jaggery per aununi. 

These figures should enable a rough idea to be formed of the 
possibilities of the application of similar methods to the nlanufac- 
tplu of ffur in Upper India ; a sidelight is, however, thrown on the 
condit jons obtaining in Mysorg by a reference to the value of cane at 
Ks. 16 per ton— >about double of its normal value in Bihar. It must 
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also be remembered that it is {)ossible in Southeyi Indih to grbW^ 
more than twice the weight of caiic per acre obtainable in tho North. 

Nevertheless the progress made in Mysofe angiirs well for the 
solution of the similar probleiii in the United Provinces.— {A. C. D. ) 

* 

« * 

Report of'an Agricultural Tour in Europe, Apierica, andVapan during 
1912-13.— By L. C. Coleman, M. A., Ph. D„ Director of 
Agriculture, Mysom. General Series, Bulletin No. 4 of tlw 
Department of Agriculture, Mysore State. Printeil at the 
Government Press, Bangalore. 

The report is full of interesting observations and, keeping 
Indian problems always in view, Dr. Coleman has evidently gathered 
a large amount of information that will be useful, as regards, e.tj., 
the organization of demonstration work, the cawying out of crop 
experiments, soil moisture investigations, and the control of the 
silk-rearing industry. 
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tieneral AtjncuUnre‘-iioi\\jil, , • • • 

I Improvement of IndifrenouH S.S.Godbolo,L.c.i», AiuiBi- i (■overiimeiit Contrall’resM, 
Plouche of IWestern India, ant PiofesBorof PhysicB, Uonibav. 


Ploughe of IWestern India, 
Bulletin Ko. 57 of the Depart- 
ment of A|;ricultiiro, Bombay. 
Price Ab. 12 or Is 2d, 


ant PiofesBorof PhysicB, Bombay. 
Agricultural College, ^ 

Poona. . • 


25 Piickly Pear Experiments, Bulle- E. W. Horn, Manager, 
till AO 58 of the Department Government Civil Dairy, 
of Agriculture, Bombay. Price Kirkee. 

Ah. 14 or lir. 4d. 


Common salt and its uno as man- 
ure in the Konkan Division, 
Bulletin No. 59 of the Boniliay 
Department of Agriculture. 
Price As. 3 or 3d. 


V. H. Gc.'ichalli, 

Extra Deputy Director i>f 
Aericulture, Konkan Di- 
vision. 


Note on Sugar Industry and G. N. Sahaarabuddhe, 
Modern Method.s of Sugar , L.Ag. 

Manufacture, Bulletin No. 00 
of the Department of Agri- 
I culture, Bombay. Price As. 12 * 

or la. 2d. 

Sugarcane, its cultivation aud*J. B. Knight, M.Hc.,Pro- 


tihil manufacture. Bulletin No. I 
01 of the Department of 
Agriculture, Bombay. Price I 
As. 5 or 6d. j 

29 Value of Castration of Deccan { 
Bullocks, Bulletin No. 62 . 
cf the Department of Agri- i 
culture, Bombay. Price As. 3 > 
or 3d. I 

3U Substitutes for Ilab, Bulletin No. | 
63 of the Department of I 
Agiiciilturo, Bombay. Price ; 
As. 3 or 3d. 


Agriculture, 


The Fodder Problem 
Bombay Presidency. 
As. 2. 


in the Issued by tho Government 
Price ; of Bombay. 


Agricultural En^^inoering in tlJb j Ditto ... Ditto. 

Bombay Presidency. Price i 

Report on Jbhe Operations of the Issued by the Department '^u^’eriimeiit Pi css, Madras. 
Department of Agriculture, of Agriculture, Madras. 

Madras Presidency, for the | 
official year 1913-14. Price As. 3 
or 3d. 

Season and Crop Beport of the Board of Uevenue (Rove- Dittoe 

Madras Presiefenoy for 1913-14. ' nue Settlement,, 8ui vejr. 

Price As. 4. I Land Kewrds and Agi i- 

, j culture), Madras. , 


icojiort of tho JfixperimeiitaJ woi-k 
of tho Pnlnr* Agricultural Sta- 
tion for 1913-14. Price As. l^ | 
or 2d. 


N.D.Ji., Extra De- 
puty Director of Agricul- 
ture, G. D. 



A(UtICT’LTUlUL .lOUHNALr Of* INDIA 
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LIST, OK AOKIUULTlJttAL f OHLICATIONS 


Wlioro 


• . • • (jeneral AgrkuHure—conid. 

Ut3|port of the Experimental work If. C. Sampson, ii.bcm 
of the Taliparamba A{;ricul- Deputy Director of Afrri- 
tural Statioikf or 1913-14- Price culture, Southern Divi- 
Annalorlri. ^ sion. 

•17 HcportofthoExperiiiiciital work Ditto 

of the Manimnalliir Agricul- 
tural Station for 101 3-1 4. l*rice 
Anna 1 or Ir/. 

•'IS Report of the Experimental work Dit t o 

of the Koilpatti Agricultural 
Station for 1913-14. Price 
Anna 1 or Id. 

•19 Reportof the Experimental work D;tto 

• of the Hagari Agricultural Sta- , 

tion for 1913-14. Price Anna 1 
Piea 9or2(f. 


Government ProsB, Madras. 


Price Anna 1 


iU I’usaiblc use for oil engines when I li. W. E. C. Wood, m.a., 
not required for pumping. Principal, Agricultural 

Leaflet No. 8 of the Madras ' Colioge, Coimbatore. 
Department 01 Agriculture. 

^ 1 1 Roport on the Workini^ of the Issued by thu Department 
Department of Agriculture, of Agriculture, Centr.al 
Central Provinces and Berar. Provinces and Bcrar. 
for 1913- 14 ^ Price Re. 1 or Is. 

6 (/. «. 

12 Report on tlie Management of Ditto 

the Provincial and District • 

Gardens, Central Provinces and 
Berar, for 1913 14. 

43 Season and Crop Report of the Ditto . ... 

! Central Provinces and Berar 
' for 1913-14. Price As. S or 9c/. 

4 4 27ic A yricaUural and Cu operali ce Ditto 

GaziiUe- Price per copy .As. , 

issued luoiUhly. 

4.’i Report on the (Iperatioiis of the Issued by the Department 
Department of Agriculture, of Affriculturo, Dhriua. 
^rma, for the year 1913 14. 

Price Ah. U or 7c/ 

411 Report of the Maiiflalay Agri- Ditto 

cultural Station for 1913-14. 

47 Tbo Burma Agricultural Caleii- Ditto 

« dar for 1911-15. 

4s Repoi'trof the Agricultural Do- Issued by the Department 
partment, Assam, for the yeav of Agriculture, Assam, 
ending 30th June 1914. Price 
As. 8 or JOd.' 

.49 Annual Report of the Jorhat Ditto 

Agpoultural Experimont 
Sfation for the year ending 
30th June 1014. 


Government Press, Nagpur 


Goveriiiuent Press, Biiriuii. 
Raijgooii. 


Asssiii Secretariat Printing 
Office, Shillong* 


LIST or AaUlUULTUlCAL TUBLlUATiO*^S 


LIST OK AORICIJLTITBAL l*URUCATIONS~i;|>«<<i. 

^ 

Title, Author, Whom puhliiih^ri, • 


50 


51 


52 


34 


5fl 


57 


5S 


59 


30 


• Oemral 


1 Annual Report of the Upper ! Issued by the Pepartment 

1 Shillong Agricultural Rxperi- j of Agiiciiltnro, Assam, 
i ment Station tfor tlio year; 

! ending 30th June 1914, 

• • 

Assam Secretariat Pi inting 
Office, Shillong. 

Annual Report of the Fruit Kx- 
iwriinent Station, Shillong, for 
the year ending 30th June 
1914, 

Ditto 

imto. 

• 

Annual Report of the Karim- 
ganj Agriciiltiinil Experiment 
Station for the year ending 
39th June 1914, 

Ditto 

Ditto. 

Annual Report of the Kami up 
j Sugarcane Expeiiinont Station 
i for the year ending 30th June 

1 1914. 

Ditto 

Ditto. 

• 

j 

j Proper CoiiHcrvation of Ciattle 
; Dung and Urine. Leaflet No. 1 
i of 1914 of the Department of 
j Agriculture, Assam, (tn Eng- 
lish, Rongali, Assnmi, and 

1 Khasi.) 

Ditto 

• 

t 

Ditto. 

Summary of RemarkH on the 
Kharif Crop of the North- 
West Frontier Province Price 
As. 4 or Ad. 


North-West Frontier Pro 
Vince Government Press 
PeshawaP.- 

• 

Annual Report of the Pesliawar 
Agriciiltiii'al Station at Tni nab 
ill the North-West Frontier 
Province for the year ending 
30th June 1914, 

Department of Agricul 
ture, North-West Fron 
tier Province. 

f 

MeR.srH. Thacker, Spink 
& Co., Calcutta. 

Report of an Agricultural Tour 
in Europe. America, and .Japan 
during 1912-13. 

Leslie Coleman, m-a., Ph 
D., Director of Agricul 
turo, Mysore 

Coveriiment Prer-s, Banga- 
lore. • 

Report on Agricultural Educa- 
tion, Rulletin No. 3 of the 
Department of Agriculture, 
Mysore- 

f 

Issimd the Depai tment \ 

of Agriculture, Mysore. | 

Ditto. 

Distribution of Cambodia Cotton 
SJbd, Circular No. 9 of the 
Department of Agriciiltui'e, 
Mysore. , 

Ditto 

Ditto 

V • 

Smut on Jo/a. Circular No 10 
of the Department of Agriciil- ! 
turc, Mysore. 

Ditto 

Ditto. 

About the Cultivation of Cam- 
bodia Cotton, Circular No. 11 
of the Department of Agrioul- 
gture, Mysore. 

Ditto 

• 

• 

Ditto.# 

• 

t 

An Improved Method of Making 
Jaggery, Bulletin No. 21 of 
the Mysore Industries and 
j Commerce Committee. 

Alfred Chatierton , 
F.C.. o.l.. Cl E., Director 
of Industries and Com- 
merce, Mysore. . • 

• 

f 

. Vokkaligera Sangha PresH, 
Bangalore. 

• 






LIST OF AGRICULTURAL PUBL1GATIO!^S 


LIST OP A0RICULTU1;AL PlTRLICATIONS-wiIrf. 


No. I Title. ^ Author. ^ Where piiblisheil- 


* * AgriauUural ChMnUtry^eoni^. 

74 Notes on the Cane Cruabinf; in O. Clarke, F.I.O., Acrricul- ‘Superintendent, Govorii- 
the ITnited ProvinceR- Bulle> tural Chemiit to the roent Piintiii", India, 

tin No. 42 of the •Agricultural Government, United Pro- Calcutta. * 

Research Institute, Piisa. Price vinces, Naib Hussain and 
Ar. 2 or 3d. , S. C. Bannerji, assiiijbed 

by Lakshnii Shankaf . 

• 

7*1 The Acid Secretion of the Oram 1). L. Snhasrabuddhe. Ditto. 

' Plant ( dear an>/tntifji). Bnlle- B.8c., T..Ai;., Assistant 

. tin No. 45 of the Agricultural Professor of Chemistry, 

■ KMarch Institute, Pusa. Agricultural College, 

! Price As. 2 or 3rl. j Poona. 


BOTANY. 

7(i The Influence of the ICnviron- A. Howard, C.I.E., M a., ■ Messrs. Thsekor Spfiik k 
. niont on the Milling mid Bak- Imperml Economic Botan- Co., Calcutta, 

ing qualities of Wheat in India, ist, Il\M. Leake, M.A.. 

No. 3. The Experiments of Government Economic 

1911-12. Memoirs of the Depart- Botanist, United Pro- 

mont of Agriculture in India, vinces, and G. L. C. 

Botanical Series, Vol. VI, Howard, M A.., Personal 

. No. H. Price Ke. 1 or Is. fld. Assistant to the Imperial 

Economic Botanist- • 

77 , The Peas and Beans of Burma. I'hompstone, k.bc., Govnrnracnt Press, Han- 

Bulletin No. 12 of the Depart- Deputy Director of Agri- goon, 

mentof Agriculture, Burma. culture, Burma, and 

A. M. Bawyer, Assistant , 

Botanist. Burma. 


MYCOLOGY. 

e 

7K A List of Diseases of Economic H. M. Cliibber, u.a , i Government Central Press, 
Plants occurring in the Bombay Assistant l*rofessor of! Bombay. 

Presidency. Bulletin No. 85 Botanyi Agriifultural '■ 
of the Department of Agricul- College, I'oona. 

tni'c, Bombay. Price As. 4 or . 

5d. 

7U The iHaAo/i or A*of^o, 7 a Disease W. Mac Hue, ma.. u.hc-, Government Press, Madras, 
of Areca nuts. Gomnment Mycologist, j 

Madras. i 

9 

ICNTOMOLOGY. 

8(1 HiniusUm me Lakh ki kaet; C- S. Misra. b.a.. First Baptist Mission l^ess, 
Hindi tr&nslation of Bulletin Assistant to the Imperial Calcutta. 

No. !?8 of the Agricultural Entomologist, Pusa. 

Research "Institute, Pusa. ** 

Price As. 8. ! 

8 1 Tunt Resham Shilft Sambantihe Ai. N. De, Sericiiltiiral j Ditto. 

Updesh. Bengali translation Assistant to the Imperis I ; 

of Bulletin No. 39 of the Agri- Entomologist, Pusa. i 

cultural Research Institute, 

• Pusa. Price As. 4. 

• 

82 deflne South Indian Insects. T- Bainbrigge Fletcher, i Government Prftss, Madras. 
' and other Animals of Import- R.P7.. F.L.B , F.B.8., f.zh , 

anoe consider^ especially Imperial Entomologist to 

from an economic point of view the Government of India 
• Price Rs. 6 or 9t. {late Government Ento-,, 

^ moldgi8t,,Madraa) 
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LIST OF AOBICULTUBAL PUBLIOATIONS-^roiiM. 


IMtIe. Aathor, Where published. 


S;} fiistructioiiB for collecting and Department of A frric n 1 Secretariat Prose, iSliilloiif;. 
forwarding Siiocimens of In- tore, Assam, 
sects damaging Crops. TiOaflet 
No. 2 of the Department of 
Agriculture, Assam. (In Eng- 
liA, Bengali, Assam! and Khasi.) 

S4 Sericulture in Mysore. Plans of Signor W. Mari, Silk Ex Government Press, Bangs 
Stands and Trays for the new port, Mysore. loi*e. 

models of Silk- Worm Bearing 
Hoiise- 

sri Sericiiltiiro in Mysore. Some Ditto Ditto. 

Illustrations. 

\ 

Rational SericiiltiirG^-Plans of Ditto Ditto. 

Rearing Schools and Rearing ** 

Houses. 

s? .Sericulture. Report of work Issued by the Mysore Eoo ; National Press, Bangalore, 
done by Signor \V. Mari during nomic Conference, Agri 
I the year 191 1. ■ cultural Committee. 


AOB1GU1.TVRAL BAGTBRIOl^OOY. 


Ureon Manuring Experimont. I C. M. lIutcliinMOii, B.A.. Superintendent, Govern 
1912-13. bulletin No. 40 of the I Imperial Agricultiiml roent Printing, Indi.'i, 

Agricultural R<‘scarch Institute, j Bacteriologist, and S. Calcutta. 

Piisa. Prico As. 4 or .5rf. ■ Milligan, M.A., B.sc . 

> Imperial Agriculturist. 


VBTRflNARY. 

Nil I Biirsuti. Memoirs of the Depart Major J. D. E. Holmes., Messrs. Thacker, Spink k 
! mont of Agriculture in India, r. i, £„ sf. A., 0. sc.. Co., Calcutta. 

; Veterinary Series, Vol- II. M.K.c.v.8., Imperial Bor* 

' No. o. Price Re. 1-8 or 2s. 3(2. teriologist, Muktosar. 

!KI Experiments on the Treatment of H- fl. Crohs, Ditto, 

i Surra ill Camels. Memoirs of n.v.H., A.>$c., Cnrofl 

the Department of Agrioultuiv Specialist. 

,^in India, Veterinary Series, 

Vol- II, No. G. Price Be. I or 
, Is. 6d. 

01 - Anthrax. Some Es^eriments on Major d. D. E. Holmes. Ditto. 

: the Immunizing Effect of the C.I.E., m.a., i>,hc.. . 

. simiiltaneoii.s Injection of an Imperial Bac 

i Antlirax attenuated Virus and teriologist, Mnktesar. 

- Anthrax Anti'Soriira. Memoirs 
of the Department of Agrioiil- 
, ; tura, Veterinary Series, V ol^I, 

; No. 7. Price Be. 1 or Is. 6(1. 

92 ; A NotSs on the Effect of Heat on Ditto . . Superintendent, Govern ' 

I the Rinderpest Immune Bodies. ment Printing. India 

! bulletin No. 43 of the Agricnl- Calcutta. 

! tiiral Research Institute, Piisa. 

: Prico As. 2 or 3(f. ^ 

*. • c 




LIST OK AORICt'LTURAL TOBLICATIOi^S. 


LIST OP A(!KIC(TLTTrK«VL PUIILICATIONS-tw^ndd. 

i • 

j Author. } Wlicra (luliliMiail. 



Title. 

Autlinr. 



• 

• 

« 1 


I >/#'»•# wtfr/y— con til . 

Anniiiil Iloporl. of tho Imperial lMHHC<1hytho A\{;i*ipiilfiiral 
Baeteriolo^int for the year 191.^- Adviser to tlin Onverii- 
14. Prico As. .'t or 4d nient of India. 

Uoport of tho Civil VotA-inary Issued by tho Dopai'tftient 
Dopartment., Reiijral, for tho of Af'i'indtiiro, Ilonp:nl. 
year U11:M4. Prioo As. 9 or , 

10 //. 

Annual Report of the Civil Veto- Issued by the Department 
rinary Dopartinent, ISiharand of A«;rioultiiro, Riharnnd 
Orissa, for lOl.'M t. Prire As. S Orissa, 
or «i/. 

Report on the AdniiniKtratioii of j Issued by the Drpartiiiont 
tho Civil Veterinary Depart of Acrioiiltiire, rnited 
luent., Cnited Provinces, for I Provruces. 
the year lOl.'MI. Price As. S v 

i>r 9#/. 

Annual Report of the Punjab issued by tlie Deparnneni 
Votoriiiary College, (Mvil Vete- nf A<*ricuUiiiv« Punjab, 
rinary Departinont, Punjab, ainl 
tho Onvornmont Cattle Parin, 

Hiss.ar, for 1911114. , 


SiiperintiMideiit, Ooverii- 
inent. Printing;, India, 
Calcutta. 

% 

Rental Seerelariat Rook 
Depnt, C.\leutta. 


Rihar and Orissa Coveni- 
ment Printing Ollice. 
Patna- 


(loveriinioni Press. ITnitoil 
Provinces, Allahabail . 


(•tivernnient Printing', Piin 
j:\l>, Lah/iic. 


A Note on Surra in Camels 


H. R. Cross, M.R.r.v.p., 
p.v.ii., A.sc., Camel Spo 
eialist. 


Note on Cattle Censiis in the Departinont of Agricult ure. ' 
Punjab and Returns. I Punjab. 

Aniiu.a1 Report of the Canufl ! Ditto 

Specialist for 19R1 1 1. ! 


Annual Administration Report IssiumI hy the l>op.irtineni 
of the ISomhaY Veterinary Col- of Ajjriculturo, Rom hay. 
le^re and Civil Veterinary De- 
partment in tho Bombay Presi- 
doney, includin'; Hind, for the 
year 191:1-14. Price As. 7 or 8d. ^ 

Report on the Workini; of the Issued by the Depurtiiieni 
(.'ivil Vctoriiiary Department, of Agriculture. Central 
Central Provinces .and Rer.ar, L Provinces and Rcrar. 
for 1913-14. Price Re. 1. f 

Report oP the Civil Veterinary Issued by the Department 
Department, Riinna, for the of A{;riculture, Rurma. 
year ending 31st March 191 1. 

Price As. S or 9//. 


tiovcrnmciit (Vntral Tress, 
Roiiibay. 


I Government Press, Central 
Provinces, 'Nu);pur. 


Goveriiiiient Pre.ss, Riirina. 
Ran;>ooii. 



PUBLICATIONS OF THE IMPERIAL HEPARl: 

MENT OF AGRICULTURE IN INDIA. ‘ 

• • 

To BK HAD FROM * * * 


TllR OVITICR OF TUK AoillCULTUUAL ADVIHKR TO TIIK (iOVKUNMKNT OK iNMtM, 

• Pd8a, Bihar. 

• % 

niMi from the following AgmU 


(1) TIIACKEU. SPINK k CO.. Calcutta. 

(2) W. NEWMAN ft GO., 

(.3) llAi M. G. SARKAB Bahaduk 9l 
SONS. Calcutta. 

(4) HIGGINBOTHAMS. Ltd.. Madkar. 
{!}) THOMPSON A GO.. 

(6) D. B. TAllAPOBEVALA SONS A 
GO., Bombay. 


(7) THAGKKU A CO., HoxMtAV. 

(8) SUNDER PANDURUNCJ, Bombay. 

(9) Rat Saiiih M. GULAB SINGH A 

SONS, Laiiokk. 

(10) MANAGER, Kdu(.*atio^ai. Book 

Depot, Naopijr. 


Annual Report of the Imperial Department of Afrriciiltiire in India for Die .voai- 
Price, As. 12 or If. 2rf. (Out of print.) 

l^eport of tho Imperial Department of Agriculiiire in India for t he yrars 1905 UtS and I90ft-D7. , 
Price, As. 6 or 7<l. ^ 

Report of the Agricultural .Research Institute and Gollege, Piwa (including iho^toport of 
the Imperial Cotton Specialist) for the years 1907-09. Price, As. 4 or 5ti. 

Report of the Agricultural Research Institute and College, Pusa (including the Report of Ihn 
Imperial Cotton Specialist) for the year 1909-10. Pridb, As. 4 or 5ti, 

Report of the Agricultural Research Institute and College, Piisa (incliuHng the Report of the 
Imperial Cotton Specialist) for 1910-11^ Price, As. 6 or Id. 

Report of the Agricultural Research Institute and Collogo, Pusa (including the Report, of tho 
Imperial Cotton Specialist) for 1911-12* Price, As. 6 or 7cl. 

Report of the Agricultural Research Institute and College, Pusa (including tho Report of the 
Imperial Cotton Specialist) for 1912-13. Price, As. 7 or 8d. * 

Report of the Agricultural Research Institute and College, Piisa (inclufliiM; the Report of tho 
Imperial Cotton Specialist) for 1913-14. Price, As. 8 or 9d. 

Report on the Progress of Agriculture in India for the years 19U7-f)9. Price. As. 6 or 7d, 

Report on the Progress of Agricultui'eYn India for the year 1909-10. Price, As. 6 or Id. 

Report on tho Progress of Agriculture in India for tho yoar 1910-11. Price, As. 12or]jr. 3^/. 

(Out cf print.) • 

Report on the Progress of Agriculture in India for the year 1911-12. Price. As. G or Id. 

Report on the Progress of Agriculture in India for the year 1912-13. Price, As. S or fki. 

Report on the Progress of Agrioulturo in India for the year 1913-14. Price, As. 8 or 9d. 
Prooeedini|pi of the Board of Agriculture in India, held at Pusii on the 6th January 1905 and 
following days (with Appendices). Price, As. 8 or 9ii. 

Proceedings of the Board of Agriculture in India, held at Pusa on the 15th January 1906 and 
following days (with Appendices). Price,. As. 12 or 1«. 2d. 

Proceedings of the Boanl of Agriciiltnre in India, held at Cawnpiir on the 18th Fehruary 
1997 and following days (with Appen^ces). Price. Re. 1-2 or It. 6d. 

Proceedings of the Board of Agriculture in India, held at Piisa on the 17th February I90K 
and foll^wiifg days (with Appendices). Price, As. 8 or 9ef. 

Proceedings of thh Boa^ of Agriculture in India, held at Nagpur on the 15tli February 1909 
and following days (with Appendices). Price, As. 8 or 9cf. 

Prooeedinn of the Board of Agriculture in India, held at Piisa on the2lH\*Fcbriiary 1910 and 
following days (with Appendices). Price, As. 8 or 9r/. 

Proceedings of the Board of Agriculture in India, held at Piisa on the 20th November 11(11 
and following days (with Appendices). Price, As, 10 or It. (Out of print.) • 

Proceedings of the Board of Agriculture in India, held at Coimbatore on tho 8th Dccembor 
1913 and following days (with Appendices). Price, Re. 1-2 or It. 9el. • 

Standard Curriculum for Provincial Agricultural Colleges as recommended by the Board of 
• Agriculture, 1908. Price, As. iorSd, * 

The Agrimltural Journal of India.^A, Quarterly Journal dealing with siibjecSH connected 
with agricultural economics, field and garden crops, eooncMiic plants and friiils, soils, 

’ manures, methods of cultivation, irrigation, climatio conditions, insect pests, fungus 
diseases, oo-operativa credit, agricultural cattle, farm implements and other agricultural 
matters in India. Illustrations, including coloured plates, form a prominent feature of 
iJoarnal. It is edited by the Agricultural Adviser to the Government of India, assisted 
hy^ an Advisory Committee of tne Staff 6t the Agrioiiltural Resesreh Inatityto, Piiss. 
Annual Subseriplion. Rs. 6 or 8s. M. including postage. Singih copy, Rs. 2 or 3s. 



MeUOIKB tHE t)EFAKTMEN1' OF AgkICULTUUE IN InUIA are 
idsuecl from time to, time as matter is available, in separate series, 
such as Chemistry, Botau)% Entomojogy, and the like. 


BOTANICAL SEKIES. 

VToli Ii Noi t* 1- Studies iu Uoot- Parasitism. The Haustoriiim of SaululuM tilbiiw.— 
Part 1.— Karly Staf^es up to Penetration, by C. A. Haubek, m.a., 

Price. He. 1. {Out of priuL) 

Part II.— The Structure of the Mature Haustoriiim ami the Inter-relal ioiis 
between Host and Parasite, by C. A. Baubkr, m.a., F.Ti.s. Price, Hs. o. 
{Out of jiriuL) 

Vol. I, No. II. Indian Wheat Uusts, by K. J. Hutlek, m.k., f.l.b., and .1. M. IIaymak, 
D.v.B. Price, 11s. a. (Out of print,) 

Vol. I, No. III. Fimt'iis Diseases of 8u(;nrcano in Heii{;al, by K. J. Uutlku, ai.r., k.l.k 
Price, Hs. A. {Out of print,) 

Vol. I, No. IV. Oossypium obttuifolinm, Uoxburf;h, by 1. 11. BuiiKlLL. m.a. Price, He. 1. 

Vol. I, No. V. An Account of the Ueur'.s Pythium and some Chytridiacew^ by K. J. 

BUTLEli, M.U., F.L.8. Trice, Hs. 4-8. 

Vol. I, No. VI. CephalenroK oireBrms^ Knnze i The ‘UedHiiHt’ of Tea, by 1Jai:oi.ii H. 

Mann, d.mc., f.l.k. ; and C. M. Hun:(;iiiN.sOiN. n.A. Price, Hs. 4. [Out of 
print,) 

Vol. II, No. I. Some Diseases of Coreals caused by Srhroitpora graminirola, by K. J. 
Butlru, m.h., f.L.m. Price, He. 1-8. 

Vol. 11, No. It. The Indian Cottons, by G. A. Gai<imik, k.i..s. Price, Hs. 7 8. {Out of print,) 

Vol. II, No. III. Note on a Toxic Siibstiince excreted by the Hoots of Plants, by K. 

Fletciikk, m.a., U.8C. Price, He. 1-8. 

Vol. II, No. ' IV. Studies in Hoot- Parasitism, III.— The Haiistoriiiin ot Obix miniintu, h\ 

, G. A. Bakrkk, m.a., F.L.8. Price, Hs. 2-8. 

Vol. II, No. V. Studies in Hoot-Parasitism, IV.-— The Haustorium of CanitjHro Ithrulii, 
by C. A. BauBEK, m.a., f.i..s. Price, Hs. 2 8. (Ont of print,) 

Vol. II, No. VI. Some Exporimonts in the llybridizini: of Indian Cottons, by P. F. ^'YKu^', 
U.A., F.L.S. Price, lie. 1-8. {Out of ftrinl,) 

Vol. II, No. VII. The Varietal Oharactors of Indian Wheats, by Ai.bekt HuWAnii, m.a.. 

F.L.8. ; and Gabuiklle L. C. Kuwaku, m.a. Price, Ho. 1. {Out of 
print.) 

Vol. II, No. VJTl. The Mulberry Disease caused by Goryneum mori, Noni., in Kashiiiir, with 
notes on other Mulberry Diseases, by K. J. Butlkk, M.U., f.i..k. l*rici. 
He. 1-8. {Out of print,) 

Vol. II, No. IX. Tho Wilt Disease of Pi<;eoii-Pca and the Parasitism of Ntiorotnuosporo 
raninffteia^ Smith, by K. J. Butlek, m.b., f.l. 8. Price, Hs. :i, 

Vol. HI, No. I. Studios in Indian Tobaccos, No. 1.— The Typos of Nirotiuua rmtUm, L., 
Yellow Flowered Tobacco, by 'iiiBEKY Howauu, m.a., A.K.r.s., k.i..s. : 
and Gabiuklle L. G. Howahii, m.a. Price, Hs. 4. ^ 

Vol. Ill, No, 11. studies in Indian Tobaccos, No. 2,— Tho Types of Nivotiuna tubumm, L., 
by Albert Howaud, m.a., a.k.c.s., f.l.s. ; and Gabkikli.k h, C. 
Howauu, m.a. Price, Us. 9. 

Vol. Ill, No. 111. Studies in Indian Fibre Plants, No. l. --()ii two Varieties of ,Sann, 
Groialuria jnncea, L., by Albert Howarh, m.a., a.u.ub., f.l.s. ; and 
* Gabkiellb L. C. Uowaru, m.a. Price, He. 1. 

Vol. ILI, No. IV. The Influenco of the Eiivironmont on ilie Millini; and Baking (Qualities of 
Wlmat in India, No. 1.— Tlio Kxpcriiiients of lW)7-08 and 1908 (19, by 
ALBEUT U'JWARP, M.A., A.R.U.S., F.L.K. ; H. M. LKAKK, M.A., K.I..S.>, 
and Gabrielle L. C. Howard, m.a. Price, He. 1-8. 

Vol. Ill, ilo. V. Tlio Bud-Hot of Palms in India, by K. J. Hitler, m.b., k.l.!s. Price, 

K8.2. 

Vol. Til, No. VI. The Economic SiRnificanoe of Natural Cross-fertilisation in India, bv 
Albert Howard, m.a., a.k.c.8., k.l.k. ; Garkirllk L. C , Howa.hd, 
M.A. ; and Abduk Hahmar Khan. Price, Hs. 4-8. 
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MilletH of the Genus Seiarin in the liomlHiy Presiduticy uiiil 
by G. A. Gammik, Price, Ue. 1. ^ 

Studies in Indian Fibre Plants, No. S.— Oii some new Varieties 4 f HWinvua 
canuahinuB^ L., and Hihisttiu Sahdarlffa, L., by Alkbkt llowAftiii. 
M.A., A.K.C.4., F.L.8.; and Gabrirllk b. C. Howakii, M.A.* Price. 
Ks. o. • 

• 

Notes on ^he Iiieideiice and Effect of Sterility and of CrosM-Fertilixat ion 
in the Indian Cottons, by H. M. Leakk, ai.a., and Kam Pisasad. PrkT, 
Re. 1. • ' * 


The Inlioritanee of lied Colour, and the KeRiilai ity of Self ftM-filixiilion 
in CorehoruB eapBuiarh, L., the common Jute Plant, hy 1. H. Bl'HKIiY, 
M.A., F.L.S. and R. 8. Finlow, b.sc. Price, Re. 1. ^ 

OhscrvatiofiH on Certain Kxtra-Indian*A^iutie Cottons, by R. M. I.kakk, 
M.A., and Ram Pkakaii. Price, Re. 1-S. • 

The Morphology and Parasitism of UhlzoetoniUthy F. J. F. Shaw, ii.se., 
A.B.C.S., K.L.S. Price, Us. 2. 

On the Inheritance of some Characters in Wheat, I, by A. HowAiii), M. 
A.U.C.S., F.L.s. ; and GAitiilELLK L. C. Howauh. m.a. Price, Re. 1. 

The Tnftuence of the Environment on the Milling and Raking tj(iialilies 
of Wheat in India, No. 2.— The Experiments of UKHMUand lilliMl.hv 
A. HOWAKI). M.A., A.U.U.8., K.L.H. ; M. M. LKAKK, M.A., K.I..S. ; ailii 
GamiuklleL. C. IIOWAKII. M.A. Price, Ke. 1. 

The Varieties of Soy Beaus found in Bengal, Bihar, and Oris.sa ami their 
Comniorcial po.sHibi1iticsAby E. J. Wooduoitse, m.a., f.l..s. ; and (?. 
S. Taylor, b.a. Price, Rs. 2. • 

On PA//fop/if/i(ir<c p<(r(c«//.fca, nov. spec. Anew Disease of the Castor Oil 
Plant, by J. F. 1) amt UK, ilmc. Price, Ks. 2. 

Studle.s ill PeroHOtporarea:^ by *1*!. .!• Rutlkk, m.i:., i> i..s.; and tx. 
S. Kulkauni, L.Ag. Price, Rs. 2. ^ 

Notes on Polliiiatioi^ and Cross-Fcrtili/.ation in the (Common Rice Plant, 
Oryza jraUm, Linn., by G. P. Hkutok, m a., ii.mc. Price, Rc. 1. 

A Sclerotial Disease of Rico, by F- .T. F. Shaw, iikc., a.k-c-m., k-l.m. 
Price, Rc. 1. 

Studies ill Ltidiaii Tobaccos, No. *i.- -The Inheiitance ot Characters in 
Nicotiana tabacum, L., hy Gaukiellk L. C. Howard, m.a. J*rice, Rs. Ti. 

•Studies ill Indian Cottons, Paii. l~The Vegetative C'haracttM's, hy II. M. 
Lkakk, m.a., ; and Ram Pkamah. Price, Ks. .TS. 

Red Rot of •Sugarcane, hy K. .J. Butlki;, M.i;., f.L.s. ; and A. Haki/. 
Kiiak. Price, Ke. 1. ^ 

Some New Sugarcane Diseases, by E. ,J. IbrrLKK, M.i;.. l•'.L.s. ; and 
AuuuL Hafiz Khan. Price, U.s. 2. 

Preliminary Nolo 011 the Classification c»r Rico in the Cciitral *Provii)ccs', 
by R. J. D. Graham, .m.a., ilmc. Pricu, Re. I S. 

The Intliioncc of the Enviroiimont on the Milling and Baking i^iiaiilics 
of Wheat ill India, N(f Thu Experiments of 1 91M2, by A. IIowai:|i. 
iM.K., M.A., II. M. IjI-;akk, m a-, audG. L. C. Howard, m.a. Price, Re. I 
or is. 

Studies in Indian kfiigarcaiies. No. 1, Punjab ranc*-. by ('. A. IS.\i;i:i:i:. sc.ii, 

{lit fhfi preKn.) ^ 

The Distinguishing characters of •Siigarcancs ciillivatcil at •Sabuiir, by 
E J. WooDllutsE, M.A. ; s. K. Rasi , M. A. ; and C SomkU'^-Taylui:. 
K.A. Price, Ks. 1-8 or 2s. tk/. •• 

Potato Blight in India,. by J. F Dasti:r, |{,.se. Price, Rc. 1 or Is. \i<f. 
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The Com position of Indian Rain and Dow, by ,j. Wa|.jkr Leathkr, 
Fh.D., F.i.o. Price, Rc, 1. , • 

The Composition of the Gil-Sceds of India, by J. W. Lkath kr, I'Ii.d., f.i.i;. 
4’rice, Re. 1. {Ou6 of print,) ^ 

The Pot-Culture House at the Agricultural Ibssuarcli Institute, Piisa, by 
J. W. Leather, Ph.D* F.i.t;. Price, Rs.^S. ^ 
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Vn^ t. No. , IV. on tho Availability of Phosphatos ami Potatih in Noilb, by 

^ W. Lratumr, fIi.d., r.l.c. Price, lie. 1-8. 

Vol. I. Ko. V. The Goneti uctioii of Drain GaiiRes at Piisa, by M. H. AiiNorr, m.inht.u k.. 
o with a Preface by J. W, Lkatbeb, Ph.P., F.l.c. Price, Ks. 3. (Out o/prinL) 

<Vnl. 1, No. VI. The Lom of Wafer from Soil diirinR Dry Weather, by J. Waltkr Lkath kk 
rh.n., F.l.c, Price, lie. 2. (Oul of print.) 

Vol. T, No. Vll. The System Water, Calcium Carbonate, Carbonic Acid, by J. Waltrk 
LiSathrr, ph.D., F.I.C., and Jatindra Nath Srn, ai.a. Price, 
Re. 1. 

Vul. I, No. VIII. Water lieqiiirementfl of Crops in India, by J. V/altkk Lratuek, i*h.i»., 

.* F.l.c. Price, Us. 3. " 

Vol. 1, No. IX. The Nature of the Colour of Black Cotton Soil, by H. K. Annrtt, R.sr. 
Ih'icc, Ro. 1. 

Vol. 1, No. X. Water Requirements of Crops in India— II, by .1. Walter Lratiikr, 
Ph.D., F.l.c. Price, Rs. 2-8. 

Vol. II, No. 1. The Composition of tho Milk of some Breeds of Indian Cows and 

Buffaloes and its Variations, Part 1. The milk of some breeds of Indian 
Cows, by A. A. Mrogitt, r.bc. ; and H. H. Mann, d.rc. Price, Re. 1>8. 

Vol. II, No. 11. Records of Drainage in India, by J. W. Lrathrr, rh.D., F.l.c. 
Price, Re. 1. 

Vol. II, No. 111. The Pah System of Rice Cultivation in Western India, by H. H. Mann, 
D.BC. ; N. V. JOSlir, B.A., R.8C., L.AR. ; and N. V. KaNITKAR, R.Aff. 
Price. Re. 1. 

Vol. II, No. 1 V. Tho Composition of tho Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations, Part II. The milk of some breeds of Indian Buffa- 
loes, by A. A. Mcgoitt, r.sc. ; and H. fl. Mann, d.Rc. Price, Re. 1-8. 

Vol. 11, No. V. A contribution to the Knowledge of the Black Cotton Soils of India, by W. 

H. Harrison, m.sc. ; and M. R.4RAMA8WAMI Sivan, b.a. Price, Re. 1. 

Vol. II, No. VI. The Date-Sufsar Industry in Bengal, an InvestiRation into its Chemistry 
and ARricnltiire, by H. E. Annrtt, r.8c., assisted by G. K. Lelk, 
L-Aff, ; and Bhailal M. Auin, ».a. Price, Rs. 3. 

Vol. Ill, No I. Evaporation from a Plain Water Surface, by . I, Walter Lbatiirr, Ph.D., 
F.l.c. Price, Re. 1. 

Vol. Ill, No. II. Studies in the Chemistry and Physiolonry of the Leaves of the Betel -Vine 
(Piper Belle) and of tho Commercial Bleaching; of Betel -Vine Leaves, 
by H. H. Mann, d.hc. ; D. L. Sahabrardddhr, b.bc., l.ar. ; and V. G. 
Patwaudhan,. r.ar. Price, Ke. 1-8. 

Vol. HI, No. Ill The Gases of Swamp Rice Soils, their Composition and Relationship to 
the Crop, by W. H. Harrison, m.bc. ; and P. A. Subramania Aiyek, 
R.A. Price, Re. 1-8. 

Vol. HI, No. IV. Tho Experimental Error in SampUnfif Siij^arcane, by J- W. Leather, v.il, 
ph.D., F.l.c. Price, He. 1. - 

Vol. Ill, No. V. The Fractional Liquefaction of Rice Starch, by F. J. Warth, m.sc. ; and 
D. B. Darabsbtt, B.8C. Price, Re. 1. 

Vol. Ill, No. VI. The Yield and Composition of the Milk of the Montfromery Herd at Pusa 
and Errors in Milk Tests, by J. W. Lrathf.r, v.d., ph.D., F.^.c. ; and 
A. C. Dobbs. Price, lie. 1 or Ir. 6cf. 

Vol 111, No. Vll. Tl^/4yatem Potassium Nitrate, Sodium Chloride, Water, by J. W. Leather, 
V.D.. Ph.D., F.l.c. ; .and .Jatindra Nath Mi;krr.iee, b.a., b-mc. Price, 
Ke. 1 or Is. tkl. 

W HI. No. Vll I. The Systems— (A) Water, Magnesium Carbonate and Carbonic Acid, (B) 
Water. Calcium Carbonate, Magnesium Carbonate and Carbonic Acid, 
by .1. W. Leather, v.d., ph.D., f.ic. ; and Jatindra Nath Sen, m.a. 
Price, Ue. 1 or If. 6d. 

Vol. 111, No. IX. Studios of an Acid .Soil in Assam, by A. A. Mkouitt, b.sc. Price, Re. 1-8 
or2f. (kf. ' 

Vol. IV, No. I. The Gases of Swamp Rice Soils, Part If. their Utilisqjtion for the Aeration 
of the Roots of the Crop, by W. II. Harrison, m.sc. and P. A. Subra- 
MANIA Aiykr, r.a. Price, Re. 1 or If. 6d. 
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Vol. IV, No 11. Soil Temperatures, by J. W. Leather, v.d., f i a (In Ihe m ' ete ,) 
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Vul. I. Mo. 1. The Bombay Locuat-Arepont on tlielavestiffatioiiH of 1903 04' by U. M. 

Lefroy, M.A., F.K.B., Price, Kb. 2 8. 

Vol. I, Ko. II. The more Important Inaecta injiirioiia to Indian AirriuuUure, H. M 
Lefroy, F.K.«., f.z.8. Prioe, K*. 3. ^ (Out of print.) ^ • 

Vol. I, Mo. 111. The Indian Surfa^ Caterpillai-N of the GeniiH AgrotU, by U. M.* 
• Lefroy, , M.A., F.R.8., f.z.b. ; and G. C. 6ijo8M, i:.a. Price. Re. 1-8. 

(Out of print.) 

e 

Vol. I. No. IV. Individual and Seaaoiial VAtiniiowH \n If elopelt is Thtiivora, WaturhuuMe. 

with deacription of a new apooiea of HelopeltiH, by IIakolu H Mam^ 
D.II 1C. Price, Ro. 1-8. 

% 

Vol. 1. Mo. V. TheCoccidlB attacking the Tea PlanUid India and Ceylon, by K. K. 

Green, f.e.b., f.z.k. ; and Hakold 11. RAann. i>.K(v Price. Kc. 1. 
(Out of print.) 

Vol. I, No. VI. The Muatard Sawfly, by H. M. Lefroy. m.a.. k.k.k , k.z.k. ; and G. r. 
Ghosh, b.a. Price, Re. 1. (Out of print.) 

Vol. II, No. 1. The Rice Riir. by H. M. Lefroy, m.a., f.k.k.. k.z.s. Price, Wo. 1. 

Vol. II. Mo. If. KemarkH on Indian Scale Inaecta (Cortiiihr), Part III, hy K. K. Green, 

^ F.E.8., F.z.8. Price, Re. 1-8. 

Vol. II, Mo. III. The Red Cotton Bur. by It^M. Lefroy, m.a., f.k.h.. f.z.k. Price, Ue. l.« 

(Out of print.) , 

Vol. II, No. IV. The Castor Semi-Looper, by H. M. Lkfroy. m.a., k.k.8., k.z.s. Price, 
118.2. (Out of print .) ^ 

Vol. II, Mo. V. The Tobacco Caterpillar, by H. M. Lefroy, m.a., k.8*8., k.z.s. Price, 
Re. 1-8. (Out of p\fut.) 

Vol. II, Mo. VI. The Cotton T4eaMloller, by U. M. Lkkroy, m.a., k.k.b., k.z.s. Price, 
Re. 1-8. (Out of print.) 

Vol. 11, No. Vlf. Notea on Indian Scale IntiecU {CoarUlof). by >H. Maxw km.- Lkkroy, m.a., 
F.E.8., F.z.8. Price, Ke. 1-8. (t tut of print.) • 

Vol. II, Mo. Vlll. Life-Uistoriea of Indian Insects (Go/AopImi-l). by H. M a\wki.i. Lkkro\ . 
M.A., K.E.8., K.Z.K. Price, Rs. 2. 

Vol. II Mo. IX. Life- Histories of Indian Insects- 1 L Soiiu: Aquatic Itiiifnv.hotn and 
Cotsoptsra, by D. MOWROJF.K, b.a. Price, Ko. I S. 

Vol. If, No. X. Life-Histories of Indian Insects- HI. The Khinocoros Beetlo (Ur yet 
■, rhinoesros) and the lied or Palm SVecvil (ftfiynchophnr us ftin utjinrns), 
by C. C. Ghosh, b.a. Price, Ks. 2. 

Vol. 111. The Food of Birds in Jndia.by C. W. Mason, .m.8.f..a.o., edited by H. 

Max WELL- Lefroy, m.a., f.k.8., f.k.8. Price, Ks. 7 8. 

s 

Vol. IV, No. I. Kri Silk, by H. Maxwell-Lefuoy, m.a., k.e.8., k.z.s. ; and C. C. Giiosii. 
B.A. Price, Ks. 

Vol. IV, Fs). *y. Tetriginn (Acridiinie) in the Agricultural Research Institute, ^^lisa, 
Bihar, with descriptions of new species, by Dr. J. L. HaN(;o(?k, f.e.h. 
Price, Re. 1. 

• • • 

Vol. IV, Mo. Ilf. The Big Brown Criokot (Brachytrypus achatinus, Stoll), by C. C. Ghush. b.a. 
Price, Re. 1. 

Vol. IV, Mo. IV. Life-Histories of Indian Insecto- IV (Hymenoptant), by G. Jt. l>i *Pr 
B.A. Price, Rs. 2. 

» 

•Vol. IV, Mo. V. Inquiry into the Insecticidal action of sqpie Mihoral and other Coinpoiiiids 
on Caterpillars, by H. Maxwell-Lefroy, m.a-, k.ks., kz.s., and K. S 
• Finlow, B.8C. Price, Ke. 18. (out of p^iut.) • 

Vol. iV,No. VI. The Disease of Indigo, by A. .1. Grove, .m.nc ; and C. Giiohii 

ii»A. Price, Ro. 1-8 or 2f. tkf. ^ 

V81. V, Mo. I. Life-Histories of Indian .Insects— \'. LapUioptfi'u (Buttertlios), by O. C 
* Ghosh. B.A. Price, lU* 2-8 sr :i#. 9f/, ^ j v. 
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BACTERIOLOaiCAL 5BRIBS. 

Studies in Bactcrioloffical Analysis of Indian Soils, No, 1, 191(1-11, byC, M. 

HfJTfmNsos , D . A , Price, Re. 2-S. 

Ita^ffpiir 'I'oInuvo Wilt, by C. At. Hi/Ti;hinkon, k.a. Price, Rs. 2. 

A Neu* Nitrite foriuinpr OrpfaniHm, by N. V. .Tokiii, b.a., B Kc-, L,Ag* (In 
ihs pretty ) 

AzotolKictcr an<l Nitrop^en Fivation, by .1. H. Wat.toS, U.A.. B.sc. (In Iht' 

/irm ) 

•. 

Hnrtnrial I Sot of Stored Potato Tnberfl, by ('. M. HiTTi'iriNHON’, B.A. ; and 
N V flnsii I , B . A B sc., L. .\ii, ( In /hf p'rfttii. ) 


VifTBRINARY SERIES.. 

Vol. I. No. 'I. Atiaiibylaxia in the Tjar^or AnimaK by Alnjor .1. I>. 14. IIoi.mkh, .m.a., 
i».sc. Price, Itn. 2. 

Vol. I, No. 11. Sali-.ai-Haniii the ireatmeiit of Surra in Hoi'ROR. l)of;s, and llabbitH, by Major 
.1. J>. 14. Hor.MRS, M.A., II.BC. Price, Re, 1-4. 

Vol. 1, No 111. .^onie more fliicreMfiil Experiment^ on the treatment of Surra in tbe 
tJamel with recommondationn for Systematir treat meni, by A. S. IjIcksk. 
M.R.o.v.Fi. Prico, Re. 1. 

Vol. 1, No. IV. On the Immune RodiOH omirrinf; in Anti-Rinderpest Scriiin, and on the,. 

VariatioiiH o(rcnrrinR in the Serum Protoins of AniinalH during' 

- Rinderpest, and during knmiinization and Hypor-Ininiiinixation, by P. 

HABTTiKY, p.sc. Price, Rs. 2. 

Vol. II, No, I. Soinn caHe.s of Surra treateil in the Field and in the Ij:iboratory din ing 
the Aiitnnin of 1911, hy Major J. 1). 14. lloi.MhS, m.a., d.sc. 
Prico, Ro. 1. *1 

Vol. II, No. II, lUnderpest : Further InvcatiqationN on Qiiestions connoeted with the 14co- 

noinicnl Production of Anti-Rorinn, by Major .1. 1). 14. IIoi.mks, m.a., 
D.Rc. Prico, Uo. 1. 

V(d. 11 , No. ITT. The Curative Treatment of Hscniorrhajric Repticicmia. in Cattle by tlic 
administration of Iodine, and otber notes on Cbemiothcrapy in Kinder 
. pest .and ITicmorrhaf^ic Septicwiiiia, by Major , 1 . I>. 14 . Hoi.mrs, ri.K., 
M.A., n.Hc. Pi'iise, Rc. 1 or Ir. (id. 

Vol. II, No- IV. The Vitality of tho HicniorrhaBic Scpticu^inia OrRanisin oiitsiile the body, 

by Major J, l>. K. Holmrs, (M.r., m.a., ij.kc. Price, Re. 1 or Is, (W. 

Vol. II, No. V. Biirsati. by Major J, 1). K. HObMK.s, im.r., m.a., h.sc. Price, Re, 1 b 

or 2s, M. 

Vol. 11, No. VI. Experiments o'.! tbe trcatmoiii of Surra in Canids, by H. 14. (.'imiss, 
M.ii.r.\ .K., n.v.ii., A.KC. Price, Rc. I or It. Ud. 

Vol. II, No. VIT. Anthrax— Some Experiments on the Immunizing etfect of tbe Sininltaneons 
Injection of .an Antbmx attenuated virus and an Anthrax Anti-Noriiin, 
by Major .1. I). E. Holmrs, (M.r., m.a., i».sc. Price, Re. I or l.v. (I//. 


BULLETINS I55UEI) BY THE AGRICULTURAL RESEARCH 
^ INSTITUTE, PUSA. 

No. 1. Notes on Cotton in Bihar in 1904, hy If. M. liKRKOV, m.a., k.k.8., k.x.s. 
Price, A8.'i or 6d. 

Vo *’ An Outbreak of Cotton Pests in tho Piiiijah; 1905, by II. M. liRFUOV, m.a., f.k.k.. 
■“* F.Z.8. Price, As. (i or 7d. 

No. 3. The Extension of .lute (hiltivaiioii in India, by U. S. Fimlow, b.Bc. Pries. 
.As. 12 or It. 2«f. (Out of piwd.) 

Mn 4 First Report on the Fr.iit Experiments at Piisa, by A. IlowAKh, m.a., a.k.c.k., 
’ K.L.VI. Price, As. 6 or 6^1. 

No 5 Report on Trials of the South African Locust PnnBiis in India, by K. .1. Butlkk, 
M.B., F.L.8. ; and H. M. Lrfroy, m.a., f.k.h., f.z.k. Price, As. 2 or Sd. 

No. 6. The Ticks Infesting Domesticated AiiimalH in India, by C. Waubpiiton, m,a. 
Price, As, 4 or (H:. (Out of print.) ^ 



BULLETINS ISSUED BY THE ADRICULYURAL RESEARCH 
INSTITUTE. PfiSA-wntd. 

Vo, 7. A Preliminary Aoooiiiit of the llitilii; Flies of India, by H. M. Lefroy,' m.a., r.R.B., 
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Showing growth of Sugarcane on 1st July. 
Fisf. 5 . Cnne D?ant.ed in October. 




THE GUIt INDUSTRY IN tHE CENTRAL 
PROVINCES. 

BY 

J. MoOLASUAN, 

AND 

D. CLOUSTON, M.A., B.Sc., 

Deputy Dweelor of Agriettilure, Southern Circle, JTa^fiur, 

There were 17,392 acres under sugarcane in the Central Pro- 
vinces last year. Thirty ^cars ago the area was 42,551 aeres. The 
area at present under this crop gives one^no indication of the possi- 
bilities of cane cultivation in this part of India. The gradual 
decline is .,due to a combination of causes among* which 
may be mentioned (1) the loss suffered by cane-growers during the 
last two famines, (2) the heavy cost of well irrigation, and (3) the 
reduced cost of transport rail and the flooding of our markets 
with cheap, gur in consequence. The opening up of the ebuntry by 
road and rail, has, by facilitating the export of food grains and oil 
seeds and the import of cheap raw sugar from other j>arts of India, 
placed the local sugar industry at a disadvantage, in so far as if has 
now to compete with the cultivation of other crops which hawe risen 
largely in acreage value, and with dheap gur from Northern 
India. While the annual imports of refidled sugar and 'gi^r have 
gone on increasing, the quantity of gur produced in the Projdnces 
fia9 gradually decreased. The* st^^tement belbw shows in mounds 
the average imports per annum of refined and unrefined 

( 215 ) 15 
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sugar for the quinquennia- 1880-86 and 1890-96 and for- the year 


19I3-J4 

• • 




Hefiiied 

Uiyefined 

* Total 


in mds. 

ill rndn. 

in mdH. 

ISW-S-'i 


3,85,222 

4,91,325 

1890-95 


4,90.:I87 

6,16.542 

1913-14 

7,52,73() 

8.72.662 

16,25,392 


The annual imports of gur (»r unrefined shgar have increased by 
4,87,440 maunds since the first period 1880-86 ; the area under canc 
in the Provinces has in the same time declined from 42,661 acres to 
17,392 acres. We may take it therefore that thirty years ago the 
quantity of gur and refined sugar consumed in the Provinces was 
approximately 16*6 lakhs of mds.,and 1 lakh of mds. respectively, of 
which about 12*76 lakhs of mds. Were gar produced locally, as com- 
pared with about 14 lakhs of mds. and 7*6 lakhs of mds. respectively 
consumed last year including 5*2 lakhs of mds. of gur manufactured 
in the Provinces. There has thus been an increase of about 3*79 
lakhs of mds. in the total <[uantity of gur and refined sugar 
cjnsuined, due no doubt to the growing prosperity of the people. 

We believiv that the area under sugarcane has now reached 
its minimum and that with the. irrigatiqp works constructed and 
under construction large areas of land will shortly be brought under 
this crop which at present. support herds of miserable cattle or pro- 
duce crops of l(»w acreage value. The crop can be grown in all 
classes of moderately fertile soil found in the Provinces ; but it gives 
higher yields on well-drained sandy ^pams such as wardi and sehar 
than on stiff clayey loams such as morund and kanJiar, The varieties 
growp arc mostly the hard ones, which being less tootWme than 
the thicker and softer varieties to jackal and wild pig are much 
less damaged by these animals. 

^ fThe average yield of stripped cane arid gur per acre for 
the Provinces is about 300 mds. and 30 mds. respectively ; the value 
of that quantity oTgur ab present prices is about Bs. 200. It is 
difficult to arrive at an accurate figure, as to the actual' cost 
to the cultivator of raising an acre of cane, as only part of 
the work is ordinarily done bv hired labour. When the crop is 
grown under tank irrigation in which case a water rate of 
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Bs. 7 is gcnerRlly paid, and w&en all the work A done by hired 
labour, tlie cost per acre is about Bs. J 20 incliyling rent and ^ater 
|iate. If to this we add Bs. 9 for cutting and stripping, the cost of 
production of cane ready for milling is 6'9 annas per maund exclq^- 
ing cartage. CJrushing and grur-making raise the cost to Bs. 162 per 
acre. Tho cultivator sells the protluoe. in gw, of oiu‘ acre for Bs. 200 
and therefore makes a Jirofit of Bs. 38. Tor^nake the same acreage 
profit on the sale of canes it would be necessary to sell the produce, 
300 mds. for Bs. 167, i.c., at the rate of 8*0 annas per maund. 
Mr. Low in a note written by him tliree years ago on the saiiie 
subject takes the value of cane to be about 9 annas per maund. 

As a result of the high cost of cane grown locally, the area has 
continued to decline, because the grower has had to compete with 
more highly skilled cane-gi*owei*a in other parts of India, who working 
under more favourable agiricultiiral cu4iditions can afford to sell 
cane at from 3i to 4 annas per maund. But the cane-grower in the 
Central Province has other difficulties to contend w'ith In the 
very large areas of forest and waste land hundreds of thousamls 
of wild pig are to be. found which do much damage to this and other 
crops. The local method oj </Mr-making, too, is most unwftnomieal. 
The furnace used is inefficient and consumes an (?xces.sive amount of 
fuel, about one cart-load of wood being required per ton of cane 
dealt with, in addition to the niegass and trash. Much damage is 
done every y6ar also by cane shoot borer and red rot. 

These difficulties, though formidable, are not insurmountable. 
Wild pig can be debarred from cane by using the patent pig-proof 
woven \jire fence which is now being supplied in considerable quan- 
tities by the Department for that purpose. The introduction by the 
Department of fho Poona system of ywr-making has solved the fuel 
problem. Bed rot can, we believe, be controlled by giving greiftar 
attention to drainage and by selecting only the most disoase-fesist- 
tint varieties of cane for cultivation. Over*40 varieties are under 
trial dh the Government Experimental Stations with this* aim in 
view. The damage done by shoot borer can be almost entirely 
avoided by earfy planting. In & comparative test made this y^r, 
it was found that while less than 10 per cent. *of the shoots of e ane 
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plqLnt ftrf in yovNmbeT and October were attacked, by tbis pest, over 
40 cent, of that planted in February and -Mafch were affected. 

' Nine-tenths of the cane grown in the Provinces is plant^ 
l^etween the middle, of January and the end of March. The reasons 
for planting at this season are (1) that the cane-grower has by that 
time been aj)le to complete the sowing of his nfbi crops, the harvest- 
ing and threshing of his kharif, and the ploughing and manuring 
of his cane land. He is not a hard worker and always takes up his 
different farming operations in regular sequence. It is doubtful 
whether he has, in the course of ages, ever thought of altering his 
working time-table ; for, in this part of India where most of the 
raiyats are poor and illiterate and where the literate classes generally 
ire^rd .pvery branch of husbandry as forming a fit and proper 
occupation for coolies only, it necessarily follows that new ways of 
doing things are not tried. • The wealthy and more intelligent mal- 
gussars are generally absentee landlords, who take little or no personal 
interest in the management of their villages. The standard of cane 
cultivation for the Provinces is distinctly low, and the yield of gur 
poor. Much of the cane is still crushed by wooden mills which 
give a low extraction. Progress under J;hese conditions must ne- 
cessarily be slow and may remain so indefinitely, unless the industry 
can be made to attract more brains and capital. The opening 
of welhraaiuiged factories for the manufacture of giir would go far to 
remove defects which arc at present so obvious. 

To run such a factory with a >new to economy it would be well 
to have a working season of 120 days or approximately five months 
inclnding holidays. In that case cane planting begun in the middle 
of January as is ordinarily done at present would have to be continued 
till the middle of June, so as to provide a five months’ supply of cane 
fer’the factory ; but this is not practicable in the climate of the 
Central Provinces where the growth of cane planted after March is 
checked by the excessive dry heat of April and May. If it were 
possible to start planting in October and to continue it till the end 
of Mawsh this difficulty would evidently be avoided. A set of ex- 
periments is being tarried out on 4he Tharsa and Sindewahi Ex- 
perimental Stations with a view to ascertain how far earlier planting 
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can be piactised .with success. The^ outturns of ^ots planted in. 

1912-13 in black soil on the Tharsa Farm between Decenil^ add 

March are shown below : — • 

• . 


H 

Time of iilaijbing 

- -- — • 

Number 
! of caueH per ; 

1 acre 

• 

Weight of 
strip|)ed cane |ier 
acre in touH 

' ^ i'; 

Weight of gur 
|)er acre in • 
tons 

• 

Plot I Docemlier 

64.2-0 

m 

25 

• 3-1 

„ II January 

.W.640 

10 

2*3 

M III February 

42.040 

10'» 

1-2 

M IF March 

37.000 

8-8 

0-8 


The high yield obtained from the December plot encouraged 
us to try still earlier planting. In 1013 and 1914 cam; was planted 
on the 1st of each month from October till March. The« average 
outturns of cane and gur for the two years are given Indow : — 



Time of planting • 

Number 
of canoH per 
acre 

Weight of • 
stripped cane {ler 
aero ill tons 

1 Weight of gvr 
[ler acre in 
tons 

Planted 

in October 

53.900 

46*5 

4-9 

ff 

,« November 

47/200 

424 • 

i 4*3 


» December 

51,680 

38*2 

3-9 . 

f> 

„ January ... 

45,400 

.36*6 

• 3*5 

ff 

February 

45,340 

.35*3 

.3-4 

»» 

„ March 

32,960 

•J81 

2-8 


The photos of the October, January and March plots show the 
height of the cane on the Ist pf July, i.e., in the l>eginning of the 
rains, and the height attained -at the end of a year’s growth. The 
October-planted cane was distinctly taller and gave a thicker crop. 
[PlateipX* and XI] * • 

The outturns indicate that it is highly profitably to start planting 
three months before the usual time. Not only is a larger yield 
obtained by doing so, but the price of gur is at that time about 
20 per cent, higher than it is later. The cane was in this experiment 
’ cut when thirteen months old. There is good reason to believe* 
however, that the increase in outturn due to early planting, would 
have been still 'greater, had that planted in October or November 
l^cn allowed to stand till about 14 months old. In an experiment 
oanied out this year the October-planted cane gave 9,470 lbs. of gw 
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per acre when citt at the end of 13 months, and 9,000 lbs. when cut 
after, 15 months. The Norvrember-planted cane gave 10,400 lbs. 
of gur when 13. months old and 11,344 lbs. when cut after 14 months. 

chemical analyses of the cane of these plots planted at different 
times also go to prove that cane planted over a period of six months 
all tends to ppen about the same time, i.e., about the middle of the 
cold weather. If a largfe area of cane had ’to be dealt with, it 
would undoubtedly pay a factory with its own estate to start 
planting in October. To get a sufficiently long working season 
it would be necessary in that case to crush some cane earlier and 
some later than the optimum date. 

Cane planted in October and November tillers remarkably' 
well, continues to make good progVess throughout the cold weather 
and is sufficiently well established by March to shade all the groimd 
and to stand the very high temperatures from March till the end of 
June ; while t^hat planted three or four months later is handicapped 
from the very beginning by a scorching sim which heats up the 
surface soil to the detriment of the sjirouting buds of the cane 
setts and of the'tender shoots later. The temperature from October 
till January seldom falls below 46" in thcrshade : in March it some- 
times rises above 105". The table below shows the average shade 
temperatures for the last five years recorded at the headquarters 
of the two Divisions in which cane cultivation is likely to be largely 
extended in future : — 
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That excellent crops of cane can be raised in the Central Pro- 
vinces may be gathered from the statement already given of^ ont- 
tuns obtained from the plot» planted in different months from Octo- 
ber till March. The cost of cultivation involvmg heavy manuring 
as practised on Government Experimental Fanns amounts to about 
Rs. 290 per acre and the cost per md. of produ(*ing can^ ranges from 
3*6 to 6’9 annas, according as the cane is phvnted early or late. 

From an economic point of view it is highly desirable tliat the 
cidtivation of cane sliould he extended in the rice tract where 
ample facilities for its irrigation arc being piovided by Govern- 
ment. llie rice-gi’ower has plenty of t ime betwetm Octoln r and Jtine 
to cidtivate at least a small area of earn*. Undei existing conditions 
after luiiwesting his paddy and slnall rnbi area he lias a compartt- 
tively slack time till the rains break. He is busy during the rainy 
si'ason with his ric(*. Wlu'ii he grows sane hi* has it ridged before 
the rains bri‘ak so that it ivipiires no further attention till the dry 
weather sets in again. There is a keen demand for labour in the 
rice fields during the rains ; in the absence of a demand in the dry 
season coolies have to leave their villages in S(*arch.of emphiyment 
on any Inigation or Railway w'orks which may be gojng on in 
thi district. The extension of cane cultivat ion would thus meet 
a felt want in providing labour in the villages at this season. Jjook- 
ing at the ipiestion of extending the area from the cultivators’ 
point of view, we find that the two principal factom limiting the 
area are, (1) the high cost of cultivation, and (2) the difficulty of 
getting a larger area crushed on the small bullock -driven mills in 
use. To Temove the first difficulty takari is already being ^iven 
by Govermnent to cane-growers. The sitting up of small power 
plants by (’o-operative Agricultural Unions woulA*. we believe, go 
far to solve the si'cond difficulty. But progress in this direation 
must necessarily be slow until companies of enterprisiiiff share- 
holdert}, backed up by ample capital, can be induced to start up-to- 
date* sugar concerns with estates on whirh they grow their own 
cane. 

* , Efforts in other parts of India appear at» present to be laVgely 
directed towards the building up of a refined hugar industry. In the 



222 ' 


AORIOOLTDRAL JOURNAL OV INDIA 


{^X, 111. 


Central I^ovinces with its compaifatively small area under cane 
and wiih gur selling pt extraordinary high prices, sugar*makiDg is 
but of the question. The Hadi process was tried here and proved 
a ^complete failure as a business proposition. The manufacture 
of sugar on a small scale — that is from, say, twenty to thirty tons 
ol canc per day, has no possible chance of competing Y^ith large 
factories, in which the charge for staff and machinery per unit 
of sugar made, is much lower. On the other hand, there is a large 
consumption of giir in tlie Provinces, and after all ^r-making is 
the main sugar industry of India. The sugar consumption is only 
a fraction of the consumption. That there is a demand for a 
' clean and attractive g^tr is shown by the prices paid for this article> 
in the bazaars of the Provinces. Gurs from Chhindwara and Betul 
fetch as high as Rs. 13-5-0 per maund in the bazaars of Amraoti 
district. In Morsi the rate is Rs. 10-6 per maund. These are excep- 
tionally good guf», light in colour and with large crystals. Judging 
from the appearance of the samples from these and other bazaars in 
Berar, it would appear that these high quality gars are made appa- 
rently by concentrating the juice to a less extent than is usually 
done in gjisr-making. The S 3 rrupy juice is then allowed to deposit 
crystals from which the molasses is drained off — sufficient only 
being left to stick the crystals together on drying slightly. These 
high grade gurs or rather raw sugars are in demand in Berar, where 
the people, being well-to-do, can afford to pay for a good article. 
The cheapest gur of the samples obtained from the bazaars of 
this division was being sold at the rate of Rs. 5-14 per maund. 
It w^s reddish in colour and of very good grain. In Eh^mgaon 
cheap up-country gurs were obtainable as well as clean high 
quality gu/rs. llfaramati gur in this bazaar is sold at the rate 
of ,jEis. 7-4 per maund. The colour and grain of some of these gwts 
indicates that they have been formed by mixing Java sugar with 
damaged gwr. " • 

In the Chhattbgarh Division where the people are pooref and 
less accustomed to luxuries, we find less of the very high quality 
qurs ior sale. The demand there is. chiefly for the cheap and di^y 
gurs from' Bihar and the United Provinces, which are sold at from 
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annas twelve to rupee one per'maund above their cost in the 
bazaars of Gorakhpur district and Saran ;.but tl^ere is a small (^e9land 
there, too, for high quality gur from Madras at twice that price. * 
Even allowing for 'differences in freight charges when necessary, 
the difference in price between high and low quality ffiirs in the Central 
Provinces und BeTar is not due to the additional cost of making the 
better article, but to the fact that the supply of good gur is not 
equal to the demand. Sugar consumption will doubtless continue to 
increase as the country becomes more prosperous ; but there seems no 
reason to suppose that giir consuniption will decrease provided 
that a high quality gur is provided at a moderate price by improved 
methods. The improvements will have to be of a simple nature. 
Elaborate plant is to be avoided,* otherwise charges for machinerf 
and skilled attendants raise the cost too high on a small output. 
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In a previous paiier,* written in 1910, the varieties of the 
Indian fibre plant, Hihisens cannabinus, L., Decean or Ambari 
hemp, were d<^ilt with from a botanical point of view. Of the 
eight typos, Indonging to five different varieties, described in this 
paper, one has consistently stood out from the rest as being the 
best for fibre purposes Under the conditions obtaining at Pusa. 
This i8«1’ypc 3, a kind which has always heen characterized by great 
robustness and vigour and by its capacity to grow and set seed 
under comparatively unfavourable conditions. This type was 
described in the paiper on this species as follows : — 

Plants fairly early, very robust, setting much sccal, Stetn 
tall, stout, prickly, red except the upper 6 or 7 inches which remain 
green. Stipules green. Leaves palmately divided into 3-7 (usually 
5) lobes, a few arc simple atid subcordate, the upper leaves lanceo- 
late, green ; margins red ; petiole red. Peduncle green. Epicalyx 
green with a few ted spots. Corolla yellow with a crimson eye.^ 
Seedlings somewhat squall, stem red ; petiole red ; cotyledonary 

leaves green.” . .... 

. 

« , 

^ Memo'reuJ the Department of A gricuhure in India (Botanical Herit*)* vol. IV, No. 2^ 

X911. . 

{ m ) 
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The tall, reddish, straight Steins and the crimson eye of the 

flowers serve to distinguish Type 3 easily f rojn the ordinary g;reen 
variety grown in the plaina which has a tendency to form sid(? 
hranches. Type 3 is 'taller than the ordinary crop, is rcsistapt 
to wilt and is able to ripen seed under conditions when many of the 
other forn]s, isoldted at Pusa, fail to do so. The roots do not seeiii 
to be so sensitive to ^ater-logging and to want of aeration of the 
soil as those of all the other seven types. On this accoixnt, it has 
been adopted as the sour<!e of the fibre required in the Botanufal 
Area, and has been grown very successfully for this purpose 
during the last five years. 

One difficulty, with regard to the seed-sup})ly of this form, 
had to be oveieome before its rultivation could be advocated*. 
There is a good deal of natural-crossuig between llie various types 
of Hibiscus vannahimis and when these are grown near to 
one another, pure seed can only be ol)tained from protected 
flowers. To produce such seed in bulk, iii the case of a tall, un- 
branched plant such as this, is clearly impracticable e.vccpt by 
the expenditure of large sums <jf money. Some easy method 
of keeping the kind purejiad therefore to be devised. Purecul-' 
tures were obtained froni the seed of unprotected flowers by the 
simple process of rogueing the plots of Type 3 veiy (larefullyin the 
seedling stage and again later on Indore floweriug began. Almost 
all the heterozygotes can be distingn.isheil as seedlings as they 
stand out clearly from the bulk of the culture. The stray plants 
are all removed by hand at the .stage when the first pair of real 
leaves l^egin to form. A further inspection of the }»lot, just before 
flowering begins, serves to (confirm (he rogueing in the seedling 
stage and also to remove the very oc(!Rsional heterozygotes which 
then escaped detection. In this manner, (he new variety has lie<pi 
maintained in pure culture without difficulty in an area in^which 
•the opportunities for natural-crossing with the other seven tyires 
were fhuch greater than in the fields of the rceiyeUs. Thus by studying 
the seedling and vegetative characters of an improved variety, in 
the^case of a crop in which natucal-crossing is common, it is possible 
to apply the methods of pure line culture and to raise s'eed, true 
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to type, without the expense of g^wing it under gauze cages or 
by protecting the flowers 'with muslin or parchment bags. 

The solution of the problem of .keeping the improved ty^e 
pure, under ordinary conditions of cultivation, having been solved, 
it became necessary to work out the best method of retting and to 
obtain expert opinion on the produce as compared with the fibre 
produced locally. The plants were cut in the' ordinary way, allowed 
to wither for two days on the ground, made up into bujidles and 
placed upright in the river. In this way, air enters the tissues and 
the thick end of the plant rets at about the same rate as the remainder 
of the stem. The bundles were then placed horizontal in the water 
and kept submerged by wooden beams laid across. They were 
allowed , to remain until the 'fibre came away easily from 
the wood and could be washed quite clean from bark and gum. 
It was hung out in a line to<dry for a day in the sun and then made 
up into hanks in the ordinary way. Thus the country method of 
retting was followed but care was taken to prepare the fibre 
thoroughly and to conduct the whole operation in clean, river water 
to the best advantage. Any cultivator, near a river, could carry 
out easilj,^ everything that was done jn the preparation of the 
fibre sent for report. 

A large sample of the fibre of Type 3 along with one of the 
locally 'prepared product, purchased in the Pusa bazaar, was sub- 
mitted to Messrs. Wigglesworth & Co., 82, Fenchurch Street, London, 
E. C., for examination and report' particularly with regard to the 
following points : — 

(1) Its value per ton in London compared with , present 
supplies of this Indian fibre. 

(2) Its value per ton compared with the locally produced 
sanfple submitted. 

(3) Any advice or remarks with regard to the retting of the 

sample of Type 3 and whether it fully meets trade requii:ements‘ 
as regards colour and (ibndition. '' 

(4) The best method of sending this fibre in bulk. It is pre- 
sumed it should be sent in pressed bales but information is requesjidd 
as to the best size of bale for this fibre and how it should be 
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folded before pressing.” (Extract from letter dated Nov. 19tli, 
1914). . . * . . • 

^ Mr. Arthur Wigglesworth (of the firm of Messrs. VVigglesworfh 
& Co.), who has visifed India m connection with fibres, was ggod 
enough to send a most interesting and detailed report, dated Decem- 
ber 21st, ,1914, which is given in full below : — 

“ I beg. to acknowledge receipt of yoiir communication dated 
Pusa, 19th Nov., 1914, and have also received the two samples 
of fibre of Hibiscus cannaUnus, L. Having carefully examined 
these, 1 have the honour to make the following report : — 

Sample of the improved mrUsty (Type 3). — This is of excellent 
growth, being 10 to 12 ft. long, exceptionally light coloured, correctly 
retted, and thoroughly well-cleaned. Judging by the individual 
stalks 1 should conclude that the yield of fibre per acre must have 
been of quite exceptional weight. The fibre is pure from end to 
end and is free from root. . It is also of good tensile strength and 
I have no hesitation in pronouncing it the best specimen of fibre 
from the Hibiscus cannabinus plant which has ever been submitted 
to me. This class of fibre could be sold in almost 'unlimited quan. 
tides. • • 

Below I give categorical answers tg your questions : 

(1) The value per ton in London of this fibre to-day I estimate 

at £18. This compares with the following values of Indian 
jute : — , 

So-callod Bimii|iatain Jute . ... ... £12-10-0 

Bengal First Murks ... ... ... £17-0-0 

Dacca Jute No. 2 ... * ... ... ... £20-0-0 

• *. ‘ • 

It should be mentioned that Jute has fallen 50 per cent, since 

the war, Bimlipatam having been saleable at £26 per ton before 
August and First Marks at £32 on spot. * . 

(2) The value per ton of the locally produced sample is about £ 8, 
but it is indifferently cleaned on the average and parts of it so in- 
efficiently prepared that they would be scarcbly workable oft spinning , 
machinery, lb* is considerably below the average of so-called 
Egttapatam Jute which generally sells at £2 to £3 per ton below 
Bimlipatam Jute. 
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(3) 1 do nov consider it possilile to improve on the retting or 
pi operation of Type,No. ’3i As it is, this fibre would fully meet 
the trade requirements, both as regards colour and condition* 
\he fibre, owing to its nature, is more brittle than Bengal Jute 
and but for this it would fetcli as high a price as Dacca or superior 
Naraingunge,. varieties. 

(4) The best method of sending this fibre in bulk would be 
to pack it in t lie old “ Watson ” press, constructed by the Watson 
Patent Press Co. in Liverpool, whose address I can send later.' 

This turns out 30 bales per hour of 400 lbs. weight each pressed 
to 50 cubical ft. to the ton to ensure the freight being arranged for 
at the rate of 5 bales per ton. In Calcutta, they arc using largely 
l4ie “ Cyclone,*' but this would knock this fibre to pieces as it is 
less pliable than BengaUutc. It turns out 40 bales an hour. The 
fibre is so long that it would be necessary to fold it twice. In 
Calcutta it is usual to *’ head *’ the jute, that is, to give the jute in 
the centre one turn at the fold. In this longer jute, it would 
have to get a second turn so as to fit it- into the press. 

The samptes you sent are of such exceptional length that 
I should almost judge that they had been grown on highly manured 
land of great fertility. For commercial purposes, I consider the 
jute w rather long and that it would probably be better if it were 
shorter? though of course the yield to the grower would be propor- 
tionately smaller. 

I 

I am pleased to hear that you propose to take up the spread 
of this variety of fibre in various traetp of India and to endeavour 
to get it- taken up by the cultivators. I would strongly 'entourage 
you to carry out this jirogramme which I feel sure would meet 
with success. 

„ 'Bimlipatam Jute, which is prepared from the same plant, 
has repently increased in vogue, and though the brittleness and 
harshness of the fibre prevent it being spun into the finest yams, 
it is nevMheless an extellent substitute for Bengal Jute {Corchonis 


I The Watson Patent is mniiufaelnrefl by Mewra, Fnjeoett Preaton k Co., iLd., 

Liverpool. 
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oapatdaris arid C. olUotim). lt *is certain that the*cxtciiBlon of its 
use will proceed still further so that the increased (piantitieE^ you 
suggest producing would meet a natural dtsniand. 

1 have read with Ihe greatest interest the^ excellent pamphlet 
you were kind enough to send (No. 2, vol. 4 of tlie Botanical Series 
on some uew vaS’ieties of UihiarMs mntuibimft, L. syijl Hibmm 
Sabdariffa, L). Oil pdge 11 you refer to -the tensik*. strength of 
fibre obtained at (‘.ertain periods in the maturity of the pkint. Hav- 
ing had some experience in the production of Italian Hemp (Canmhis 
saliva) I would like to mention that tliat crop is cut when the leaves 
on two-thirds of the plant have turned yellow atul stnited to di*o}), 
after the plant has flowered and the scimI is just coinmencing to set. 
It has been found that the besf (piality and the. highest tensihJ 
strength are obtained from plants cut' at this ])erio<l which is never 
allowed to vary whatever the weather conditions nui.y be, the 
practice being that It) per cent, of the fenmle plants are left- on the 
field to produce seed. They are cut about six weeks lat(>ir and the 
fibre produced from them is inferior in strength, very coarse in 
texture, and lacking in essential oil. • 

I should like to knovi; if the Typ(« 3, alluded to on, page 17 
and so beautifully illustrated on Plate 3 as var. rtdier, is the plant 
which has produced the fibre whicdi you have siml . 

I have consulted Mr. J. (!. Duffus, who was a long time in 
Calcutta and' is thoroughly conversant with the Bengal Jute trade, 
and I showed him your type , sample No. 3. He entirely agrees 
with my valuation and report and points out that if you should 
wish to, send home a few experimental bales, his house*, Mtissrs. 
J. C. Duffus & Co., Clive Row, Calcutta, would be ]>leased to pack 
the jute for you and send it home to us for sale on this market. 
It will be well to get, at least 50 or 100 bales of it prepared ite^ft 
season and sent ove-r so that we might have the fibre tesj^ed in 
liractice, 

If is rather important to give a simple hame to any nfew^fibre^ 
and might I suggest that you call your new fibre Pusa fibre 
or* Pusa jute. I understand the ^ Watson press is now being 
constructed in Calcutta.” 
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It will be cbserved that the Report lays great stress on correct 
and, thorough retting and •on the importance of this in connection 
' with manufacture. The thoroughly r<etted Pusa sample was valued 
at £18 a ton, while the local variety, retted by the people, was 
only worth £8. This valuation will serve to draw attention to 
the great increase in value of Indian fibres, such as .Deccan and 
9ann hemp, which would immediately be "obtained if more care 
is taken in retting and in placing Indian fibres on the market in 
the most suitable form. This has been pointed out many times 
before, and the fact that a carefully retted sample should have 
made such a favourable impression on the brokers proves how 
low is the present standard of preparing Indian fibre for the Euro- 
*pean nmnufacturers. The plot from which the sample was taken 
was not heavily manured. It was a high-lying, well-drained field 
of rather light soil in quite good condition. 

Arrangements have been made to grow Type 3 on several 
estates in Bihar and it is hoped, if these early trials are successful, 
it will be possible to send to London a consignment of this fibre 
for sale on the open market. Seed is available in the Botanical 
Section . at Risa in quantity and can be supplied at once to 
applicants. 
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It is a commonplace statement of a certain class of writers 
that the history of Western civilisation is the history of man's 
emancipation from the tyraimy of his surroiindingS and that the 
history of tropical civilisation is the record of his enslavement 
to them. Americans in particular are prone to make such state- 
ments ; and it is perhaps tiatural that they sheukl do so, con- 
trasting the enormous am^ rapid development that they htvve. effected 
in their ow’n country with the stagnation which they found in such 
naturally fertile countries as Hawaii anJ the Philippincjs when they 
assumed the rule of those islands. Perhaps they are apt <to mini- 
mize the part which the great physical advantages of their own 
country have played in this development, ar»d the almost uni<pie 
opportunity which was presented to the handful t>f men who 
divide^^ up a continent amongst themselves. Still ilr wa^ not 
without a severe struggle that they entered into their heritage and 
tum^ it to such good account, and we may forgive the complacency 
with which they regard their handiwork. • , 

While, therefore, we may deplore the physical povei^iy of a 
tract like the Deccan, we may solace ourselves* with the recollection 
that*U civilisation which is based on natiAral advantageft and not , 
on the energyi of man contains within itself the seed of its own 
d^ruction. The land may be.good or bad, and the plough may 
be good or bad, but it is the man behind ^he plou^ who counts 

( 231 ) 16 
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for iiio»rti ill the long run. 1x4 uk coiisidor the prognsw of*hi» 
Mt^uggle with nature in*bhc Bombay Deccan. 

The picture of the tropical cultivator leading a life of content^ • 
indolence, his simple wants supplieil by a bountiful nature, has 
no .relation to the conditions of the Deccan with i|;8 thin layer of 
soil and its ‘light and eaiiricious rainfall. The Deccan* picture 
would rather .represent a perprtual struggle in which the cultivator 
has frequently found himself on his back. The eai’ly years of the 
19th century saw desolation in the laml, and the last yeara of the 
century saw this calamity avertwl only by elaborate administrative 
effort’s. So far the victory has l)een with Nature, and the Famine 
Relief Oode; While it secures thi* best tei-ms for the vanquished, 
affords evidence of the defeat. Jf, therefore, we hold that Nature 
can smother her favoured children with too much kindness, ure 
might expect that the niggardliness which she displays to her step- 
children in the‘ Deccan would brace theni to strenuous efforts. In 
part this is so ; but the st.niggle has been too severe for many. 
Without its essential equipment the bravest army (‘annot expect, 
victory, nor can its morale survive, constant defeat. So it is with 
the Deccan cultivators, many of whom liar’c nerther the (‘.quipment 
nor the confidence that lead to victory. ■ 

Let us examine the imsition of the Deccan cultivator both 
as a smtfll proprietor and as a hired labourer, and see how he has 
been influenced by the changes of the past half century. In the 
first place, let us consider the rise in wages which has occurred and 
the so-called “ ae.arcity of labour ” abou^. which we hear so much 
nowadays.' There is no doubt that wages have gone up largely 
and that oven at the hi^er rates labour is more difficult to obtain 
than it was .a short time ago. Jjandlords and the larger farmers 
whe Employ labour all tell the same tale, and usually add that the 
labourers work shorter hours and art^ more independent than they 
used to be. Other employers such as contractors and Public Works 
.Department officers generally confirm this statement. The expla- 
nation. commonly given is that the population has been mduced by 
plague and that the hew industries have caused a greater demand' 
for labour and attracted the best workmen 4o the tb^s, These 
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considerations are not negligilJle, but tu-e they siflficient to^ account 
for the change I If we turn to the stirtistics^f the (VntraJ Divirfion 
of the Bombay Prcsiclencw we find tlwt between 1890 and 191*) 

® i • • • • 

the population increased, in spite of plague and famine. fi*)m 
6,211,000 to 6,389,000 while during the same period tlu‘ number of 
fiietory Iwinds in that division rose only from 8.000 tt)^34.000 and in 
Bombay (?ity from *60,000 to 133,000. 'ISven assiiiniug tliat all 
the Bombay factory hands are drawn from the (Vntral Division, 
is it possible that an extra denmnd for 100, fKK) u'crkinen, accom- 
panied by a rise of nearly 200, (XK) in the total popuhition, could 
double the wages of a population amounting tn ovi*r six millions ‘i 
Kven admitting tluit commercial developments and pid)lic works 
have recently made larger denfands for labour, can we, attribuk* 
the rise in wages mainly to these causes ? Surely not . In some 
tracts whew* hartUy any of the popuhition leave their villages in 
search of work, employers of labour state that they chn often hardly 
get workmen for 8 amias a day even in the hot tveather when field 
operations are at a standstill. What then is the true meaning 
of the rise in wages ? The fact is that since the hndian farmer has 
had access to the w'orld’fi markets, agricultural produce of all kinds 
has gone up greatly in price, and as the bulk of the jiopulation have 
such produce to sell they are now better off than they used to lx*. 
They have used this inci’ease in their wealth partly ui buying more- 
necessaries and luxuries, and partly in doing less work. Wherever 
one goes, one is told that ■^ole classes of people who formerly 
used to engage in field wo{k novr employ labourers to do the work, 
and theniMlves merely superintend it. This is said of tlfl; Patulars 
in Gujarat, the better class lingayets in the ^uthern Maratha 
Country, the Havigs in Kauara and of the more substantial cidti- 
vatois everywhere. So also with the smaller proprietors. Many 
a man who fonnerly supported himself on his holding during part 
of the year and was glad to work for hire in the off season now 
find& that he can get on without the latt^ source of inerune, anil 
keeps out of ■the labour market ahx^ether unless exceptionally 
wages in the nei^bourhood of his home*tcmpt him to forego . 
his hot weather holiday. Even in years of scarcity there now s^ms 
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to be no demand" for work at famine wages. In' one way this is 
satisfactory, in anothes way it is not so. We may rejoice that the 
j^aiyat no longer lives in the “ hand to mouth ” condition of former 
days, but would like; to see him use his advantage to strengthen 
hi§ position. The victory is not yet won, and he cannot afford 
to stand still,^ while bis rivals in other countries are progressing. 
If each economic advantage gained is to be the signal for a relaxa- 
tion of effort, if improved methods of farming are to serve not only 
to increase the crop but also to swell the ranks of the non-workers, 
is any marked progress possible ? The question is one which will 
repay consideration, but in propounding the question it is not 
intended to suggest pessimism. The economic position of the 
labouring classes in Europe has greatly changed for the better during 
the past century, and they have used their advantage in part to 
reduce the hours of labour. Few people vrill contend that incessant 
labour is in itself a blessing ; and when a man has satisfied his 
necessities he will fix the limit up to which he is prepared to work 
with reference to his desire for more than the bare necessities of 
life : in other words in accordaiuse with his standard of comfort. 
The standard of comfort of the Indian peai^ut is low, and his train- 
ing teaches him to be content with little ; but there is clear evidence 
that the standard of living is rising. 

Apart from the incentive to labour we have to consider the 
question of vital energy, which differs with individuals and with 
races. The Deccan peasant has been accustomed to periods of 
enforced idleness, to conditions of interniittent labour ; and there 
c^n bo little doubt that irregularity of labour produces bad r^^ults, 
including a condition of apathy and helplessness which, being 
transmitted through centuries, acquires the rigidity of a race charac- 
teriftlc. It is probable that a rising standard of living and increased 
facilitieSofoT obtaining remunerative labour will in future do much 
to correct this. At present, however, the tendency of the cultivator 
,to relaf his efforts, thb moment that his circumstances peAnit 
such a course, does much to discount the - advantage which the 
relatively high prices * of agricultural produce have brought to his ' 
door. • • ' 



AGRlODU'tTBAL ]eOONOl(lC8 IN WKSTK^N INDIA 235' 

A small American farmer with an irrigated holding of '(say) 
twenty acres may be worth a lakh of.rupces, but he not ohly \\Borks 
on his land himself, but frequently does the whole of the work, 
his hours being froln sunrise to sunset. The American holder of 
somewhat less means will not disdain to work for hire as a navvy 
in any |iparc iTime that he can filch from his farm, and will tlius • 
provide himself with additional capital for developing his land. In 
this country docs any farmer worth Its. 2(),lH)0 eugdge personally 
in field labour on his own farm, or does any farmer worth lls. 5,000 
employ his spare time in working for hire ? Such instances must 
be very rare. In India the natural tendency of such meji is to 
engage low paid labour for the more exacting part of their cuiTent 
field operations, and to finance any permanent improvements tJiat 
they may contemplate by means of a loan. It is tin** heavy bill 
ptiid for ineffective labour that riinq away with the profits of the 
substantial cultivator. It is this that he 1ms to k^-cp down ; and 
the best way that he can* keep it down is to work himself and to 
work with effective implements. 

The chief ground for optimisin lies in tlie facj that in the more 
favoured regions of the Deccan substantial cultivators with means 
of irrigation and with suitable holdings ar«i extremely llartl-working 
and continue their labour throughout* the year. Their equipment 
is none too good, but their industry will compare favourably with 
that of the farmer in most countries, and presents a marked con- 
trast to the short hours of labour in the cotton tract s of the Southern 
Maratha Country and to the lung period of inaction of the Khandesh 
cultivator whose fields lie*bare from December to June. We need not 
seek to cbndenni the cultivator to the excessive labour of the Japanese 
husbandman who slogs away in his field front •morniiig till night 
with a heavy hoe, and treats each plant to separate doscai of, liquid 
manure ; but if we can, by mastering the productive foifcs of nature 
and improving the economic organization of rthe cultivator, provide 
hkn'with more constant and more remunerative work, wv nmy leave 
it to the rising standard of comfort to induce him to undertake it. 

In localities where low-^mid labour is rtill available, aD in the 
Bhill tracts of Khandesh, ever^ substantial cultivates, and many 



23^ AoiuoDLirlJftAt jiifjkiiAL ot itrbiA [X itu 

who are not substautial, keep at le&st one gaidar (yearly labourer) 
to relieve hini of the drudgery of his work, thougli he may owir 
piily twenty or tliiity a«Tes of dry-crop land, and is accustomed to 
cng^e temporary labour at the busy seasoni^. In such localities 
it will be' foimd that wherever there is aii irrigation well theic is a 
' scMar to Avork it^ and that such impi-uvements as the 
of field embankments or the cleaning of land ‘by hand-digging are 
carried out, if undertaken at all, entii'ely by liii-ed labour. Little 
efficieucy is expwrted from this “ cheap labour,” and consec^uently 
there is a tendency in such places to assert that iiTigatlon wells 
are not profitable, and that permanent improvements do not pay. 
The ciy nowadays is that owing to the rise in wages the position 
of the cultivator who has been accustomed to trust to such chea]> 
labour has become very difficult. The onlooker nmy feel inclined 
to say- would that it were, impossible.’* If the wages for fiidd 
labour were to. rise to lie. 1 a day, the small landholder would 
probably see the advantage of performnig for himself much of the 
work for which he now pays wages, and his laboiu' bill would go 
down instead of agoing up. 

Such changes do not take place in day, and ajiy talk of 
.•Vnierican standards may at present appear to be futile; but it 
may be helpful to considei? the opposite extreme which can b(5 
found at ,our ow'u doors. In the Thana district a man who wrishes 
to eugage a daily laboiu'er goes to the hut of a Warli or Katkari 
and asks the man's wife whether they have sufficient ivagU {Eleusine 
mramm their onlinary food) for the <lay. If she says yes,” he 
passes on ty the next. hut. 



SUr,AU AND THE SUUAKCANE.* 


IIV 

(J. A. I5AUBEH. SaU. (Cantab.) 
(iocfi.rnmnul Hmjavcun** 


The economic effects juwluced by the present diwistrous 
war are full of surprises, and it will probal)ly take years after its 
conclusion Ijefore tlu* tlislocation of trade is healqd and a fresh 
e(j[uilibrium established, arid eomnierce runs smoothly along its 
new made channels. Who would have tluuight that «)ne snwill 
cruiser was captible of paralysing for a tinu* th<?^trade of India i 
And who could liav(? prophesied, at sowing time, the rapid fall 
in prices of jute, groumlnut, cotton, sjin-hemp and other staples, 
bringing luirdshi]) on millions of our cHltivaturs and nuuchants ? 

Sugamme in liulia is less affeeted. We arc largely self-con- 
tained, and tlie enormoiis jpiantrties of its produce re(piired by the 
people of the country as food»are mostly av'ailable within our own 
borders. We grow aiul manufacture almost all our tiVfw sugar 
but, unf(|rtunately for us, Ve go no further, aiid there is no longer 
any export trade. If there were, here at any rate the pwlhpects 
would be <)f the brightest. There would be antenormous boom 
in pmUictiou, as a set-off to tin* detdiue in many other agricidtural 
products. 

One of the most interesting of the many iiieasures, undertaken 
by tile present untiring British Governiuent to meet the crisis, 


* Bxtraoi from Mu* opouin^ addroHH in iho Rf>taiiioal St^olion o( liio N[ai]i'a%t»Sc)ionoc 
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vras the piirchaa^, during the first ^ew weeks after the outbreak 
hostilities, of one million tons of cane su^r. Startling times 
produce heroic measures' and the ultimate effect of this action 
cannot at present be correctly gauged, but the net result is tluAi 
’‘tHe British nation need be in no immediate fear of a famine of one 
of its most valued articles of diet. In order, however, to under- 
stand this abtion on the part of Gk>vernment, it will be necessary 
briefly to study the world's production of sugar and the sources 
from which Great Britain usually obtains its supplies and, further, 
to enquire into the nature of the substance itself. Is sugar a 
necessity of existence ? It is inconceivable that, at such a time, 
the Government should have taken such a ineasm'e merely on 
behalf of a luxury. 

In the map opposite, the world's sugar production during 
1913-14 is shown, the quantities produced in different countries being 
indicated by qircles of different sizes. There arc two kinds of circles, 
solid ones and rings, and these refer 'to two different classes of 
sugar. The rings, being in the temperate zone, represent beet-sugar, 
while the solid circles represent cane sugar and are nearer to the 
equator. Gterinany, Austria, Francse, Russia, Holland, Belgium, Italy 
and the ifnited States arc the sources from which the world obtains 
its beet-sugar — a list of countries which at once arrests the atten- 
tion. India, Cuba, Java, Hawaii, Louisiana, Mauritius’, Porto Rico, 
San Domingo, Queensland and Fiji, Peru, the Argentines, Brazil, 
Egypt, Natal and the West Iiuliett and Demerara, on the other 
hand, are the chief pUces where the sugarcane is grown. Now 
it will be obvious at a glance that, while the second series are in 
no case acrtually disturbed by the war, almost aU of the countries 
in the former aie, at the present moment, overrun by hostile forces 
or support great standing armies. It is the beet-growing countries 
oF Europe that are affected by the titanic struggle now going on 
and their sugar-making provinces are the actual arena oi the 
fight. 

The following table gives Great Britain's in|ports of sugar 
during 1913, with a li^ of the chief countries from which it is drawn) 
as well as the relative* quantities o^ beet and cane sugar used. 
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ifuffffr Imports into Great Britain during 1913. 


(Oouutriuy seuding over 100,000 tons.) 


1 • 

Touis. 

Ocrinuiiy 


Holland 

190.166|jicei 

Austria 

;»9,4G9) 

CiiUi 

22r-<,9H0 Cane. 



Boutsti^ur 

1,571,430 toiiK. 

Cane NUgar 

564,700 ,, 

We see at once, that beet (M'cupies a far 

more important pla( 


tliaii naiie, and that the war has completely dislocated the British 
trade in this conuiuxlity. us .study tlie position of tlie beet 
Jiidustrv <ni the continent, fltrinany is the principal normal 
source of sugar sujjply to Great Britain, but she is now our enemy 
and not one pound f)f sugav can enter the country. She will have 
to consume lier own sugar, and the report has gone aln-oad tlmt 
Gernuvny will store some two millioii tons as a reserve for the 
future. It remains to be seen what will be the ultimate fate of 
this enormous .stock. Austria's <iuota again is unavailable, and 
It is not clear how the <Miornious demands she is making on her 
nwle laboureis Avill affect the digging and manipulation of the 
roots. France is our alU'- and. although not usiuiUy sending inueh 
sugar to the British market', would probably be tpiite willing to 
let us have a supply. But the Krencli districts where the beet is 
grow'ii happen to be exa<‘tly tho.se iVcently overrun by the Germans 
in their rush for Paris. It is safe to assume that the great bulk 
of tjie crops have bcien ruined, and ^here are many statements 
tending to the belief that the Germans have made a poiiVt ot wreck- 
ing the niachinefy in the sugar factories, and they are hveji reported 
to have dug out the roots and sent them to the Gernuiii factories 
to be w'orked up into sugar. France, then, cannot supply our 
needs. Belgium nuty be ruled out altogether. Russia can produce, 
great tiwantities but, by agreement, slw? does not export' bpyond 
a certain amount, and the sowings werejmwimably made under 
thaf'^ condition. B^'sides, it is difficult to sec how, as things are 
at present, . she can kciul sugar to Great Britain except throUgh 
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Sweden or by the long route aciibss Siberia. HoUagid iu guarding 
her own supply, while in Italy there is a;}hort crop this year.* To, 
sum up, then, practically the, whole of Britain's usual supply of 
sugar is locked up. * 

There is thus no doubt that the Britisl/dov’^erninent* was 
justified in feeling eousiderable alarm os to its futuri' sugar supply, 
and the heroic measure,* of suddenly diverting a large ipiantity of 
the tropical supply from its normal trade route, would jtp[)ear to 
be justified. But is sugar so necessaiy i Is it so vital to our 
national well-being 1 When any family pisscis a self-denying 
ordinance and decides to give up some luxury' because of btid times 
or for the good of foreign missions, the first thing done is to " cut 
off the sugar.” Does not tlmt imply tlmt the British nation, now • 
curtailing all unnecessary expenditure to ])ieet increased taxiition, 
can very well do without its stigar { Ix't.us consi<ler this substaiu'c 
more closely. 

Sugar may be succinctly described as un easily digestible carls)- 
hydrate, muscle feeder, warmth producer, the <’heapest of sub- 
stances rendering others palatable and therefort' l){cst taken in 
combination, of special value for (diildren, a. g«*ntle stimulus to 
appetite and a powerful aid in checking the cra ving for drink. It 
is particularly suited as a food for workmed doing heavy work ami 
all engaged in active exercise. It is concentrated, and exceijs in- 
duces dyspepshv, and it is imulvisable in conmaddmi with all diseases 
caused by excess of uric aoi<l in1;he blood. 

For thousands of years it has been recogni>5tMl as a valuable 
food iu the east, but, in the west, it is only within compaji^itiyely 
recent years that it has been treated otherwise than as a liixur}', 
as is shown by the conauuij)tion in (Ireat Britain 'tu 1700, 18(M) 
and 1900. 

hutredsf, in st-ujar udummidion in t/m liritish Idea. 

1700 ... ... ... ... I0,lHM) toil... 

isoa. ... .. ... ... ... ].W, 0 (KI .. 

iflda ... ... ... ... * ... • 

The British have* always* as a nation, consumed more sugar 
per*hpad than any other European ixtople, as is seen from the accdln- 
panying figures (for 189d). Oonsum^ion perlieatl of popldation. 
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Oieat Britau — 86lbs>, The United States — 63lbs., France — Sllbs., 

• Germany — ^27lbs. ,14 this correlated with the love of “sports,*' 

that violent exercise, without meaning to peoples of less energetic 

nature ? ’ ‘ 

( « 

'Let us expand this idea. Sugar is not a luxury but an indis- 
pensable food. A writer, in a paper in the Troce^ings of the 
Royal Society, gives the results of expcriiheuts with it, and shows 
that an added ration of sugar has a great effect in retarding fatigue* 
He shows that four times as much sugar is consumed by the body 
during muscular action as when at rest. An additional 8 ounces 
of sugar to the normal ration increases the power of work during 
an 8 hours' day by one-fourth to one-third. Muscles in action 
' reject^ any other food an<l consume sugar only, and if other 
food, such as meat, is provided, a considerable amount of work 
is thrown on tlie body .in breaking it down and extracting the 
sugar which it contains. Many ingenious arrangements have 
been invented to establish these facts, but perhaps the most interest- 
ing of these ” ergographs ” is an immense inclined plane, part of 
which revolves through a specially shut-in room. In this room 
men a^nd animals are compelletl to wplk up the inclined plane to 
prevent their being crushed against the wall, and all their food 
and excreta are estimatwl, even to the air taken in and the gases 
give/i off by their skins. In walking up the inclined plane con- 
staiitly revolving in the opposite dircc'tion, the animals remain 
stationary, and the amount of work done, dep(}nding on the rate of 
rotation, can be accurately dc“termined. Incidentally, an interest, 
iijg dkicovcry has been made by this contrivance, namely, that the 
animal mechanistn throws all others into the shade in efiicienev. 
The work done by the human machine, for instance, was found 
, to be 33 {)cr cent, of the food value, whereas in the steam engine 
it is from 6 to 20 per cent, of the fuel used. No wonder that the 
constant activity of childhood craves for interminable supplies «of 
sweets. No wondci'' that our soldiers in the South Afritan war 
were supplied with large quantities of . Jam and sugar with their 
rations. We read that the Noiith American Indian, when on* the 
trail, used to reject all impedimenta except a drinking horn and a 
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small packet of maple sugar. Wlien he cRme to a stream, he filled 
his horn with water and shook a little sugar ii^to it and, aftex the* 
draught, went on his way. This is in rather striking agreement 
witli the experience of Sir Ernest Sliackletou, on one of his 
expeditions when the temperature fell to 62 degrees below zero. 

“ Sugar,"' h^ writes? “ has proved a great life preserver and sustainer ' 
•in Arctic regions. On 'Une occasion we had to march 321 miles 
in 14 hours dragging laden sledges. Every hour wo took 2-3 Imnps 
of ‘sugar each. Within ten minutes of eating this, we could feel 
the heat going through our bodiea,” — ^this heat presumably being 
caused by the feeding of the muscles on the sugar. Hut it is un- 
necessary to multiply examples. Indeed it seems likely enough that 
our high national requirements of ‘sugar will be exceeded in the 
present war, and that the foresight of the Government may be of 
greater consequence in the fighting line tl^an is generally supposed. 

The dislocation of the world’s sugar trade is a very real thing, 
and it is a curious circumstance that, throughout its history, the 
sugarcane has ever thus been connected with war and strife and 
oppression. Let us briefly consider the origin and ^ligrations of' 
the sugarcane. ^ 

The original source of the sugarcane is lost in obscurity, and 
nowhere in the world has the wild plant Uecn met with. We can 
only therefore approach the question indirectly, by the study of 
tradition, philology, history and the general conclusions of botanical 
investigation. It is recorded in *the sacred books of the Hindus 
that a certain famous Baja of olden time aspired to share the abode 
of the go(^ durii^ his lifetime. This being denied him, he employed 
a celebrated magician to make things as pleasant below as possible. 
The hermit formed a paradise on earth and stocks it with the 
most marvellous plants. Later on, the quarrel was healed and 
the garden was no longer of any use. The paradise was destroyed 
but, as a memento of the magician’s skill, the* gods threw down 
some pieces of sugarcane for the mortals to grow. Thus the sugar- 
cane emerges f ronwthe won).b of the past owing to an ancient qumTel. 
There is no historical record of jthe origin of (he sugarcane. To 
all appearance it was known in ancient India, a&d it is an interesting 
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fact that, wliik* all the'nhinesiurVho pliant to the we^. of the Indus 

•haye a ooinmon ro/)t in the Sanskrit “ sharkara." -it is known to 

the cast of that river by muuberlesw words, arguing a much more 

ancient record there. There are references *to it in the most ancient 
« ( 

of the Hindu books, while its inti-odiu^ion into (*hina is definiteiv 
stated as ])eing from India, and its migi'ution fo the^ivest is coni- 
parativelv recent. Motanically, the evideiice is that it has arisen 
either in India or in the islands of Polynesia. The map of the 
world will be useful in following its migration within liistorical 
periods. iUexander the Cireat found it in India and carried it 
away with him in the 4th century B. (1. It subsequently be- 
came established in Persia and, later on, when that country was 
conqinjred by the Arabs, they took it to Egyiit and Syria. In the 
beginning of the 8tli eentuiy the greater part of the fertile land in 
Egypt was under sugarcaiM'. The Moors, in their westward course 
along the north of Africa, carri«‘d it with them and, when they 
conqucretl Spain they established it there, and it is of interest to 
note that this is the only place where it now has a foothold in 
Europe and that some* 10,000 tons are produced annually in Spain. 
Wherever the crusaders went they Wfre much impressed by the 
a iiga reane. and its knowledge was thus widely spread over western 
countries. This led to' a famous market being established for 
suganin Venice, to which the sugar was brought from Syria, Egypt, 
(\ 7 prus and Sicily. It is re<'orded that a Venetian was awarded 
100,000 crowns for discovering the way in which to make loaf 
sugar. But, in the loth century, this celebrated mart was ruined 
by, the dong continued wars with the Turks, who, although unable 
to conquer Venice, cut oif the supplies. But. it was meanwhile 

^ f I 

carried by the Portuguese along their colonizing route to Madeira 
(iild thencs to the Canaries, and it is stated that it was produced 
in si\ch (quantities in these islands, that the price fell rapidly and 
that sugar came into more general use, in place of being a rarity 
used. chieHy in the prescriptions of physicians or in the ''houses 
of the wealthy. A furthei* and much more important change took 
pl^ when (.V>hinihns discovered America, for he carried the sugar- 
•cane with him, and ‘introduced it into Brazil ahd the West In^es. 




Map IlliiHtratiiiK the and iiii>|ri ationH of the sngarcanp. 
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Tie plant throve wonderfully^ in*these tropical parts and, finding 
that the native Csribs .(that is, such as were left after their ruthless 
' destruction) were unsuited to fieidwo^’h, the Portuguese and Spani- 
ards brought over the Africans whom they had employed in Madeira, 
and thus founded the West Indian slave trade. Being produced 
cheaply by this slave labour, the price fell enormously and the 
industry waxed exceedingly. All other sources were rendered of 
no account and, when the British took the islands from the Spaniards 
they took the slaves with them. For many years the industry 
was ’connected with this cruel oppression and the British Colonies 
grew in wealth and power. 

The connection of the beet-root with sugar is of much more 
recent origin. The plant itself ^is found wild along the shores of 
the Mediterranean and the Greeks knew it as a spinach and salad. 

It was n 9 t till the end of the 18th century that 

it was found, that quantities of sugar could be stored in its roots. 
This fact was seized by Napoleon and made the most of. He was 
persuaded that England owed her greatness to her colonies, a mistake 
that has been, repeated since then, for it was rather her restless 
energy which had given her her colonies. Napoleon barred all 
colonial sugar from the European markets, and a great series of 
bonuses were granted to any one who made sugtir from the beet- 
root. Thus was started the beet industry which, receiving a check 
when Napoleon was overthrown, ultimately secured a firm hold 
about 1830, and made great strides from 1840 onwards to the pre- 
sent day, especially in Germany, France and Austria. The sugar 
wars of .recent years have been largely economic, but .they have 
merely been a continuation of Napoleon's brilliant inspiration. 
The fight has been between the sugarcane and the beet-root. By 
thc.action of fictitious aid in the shape of bounties, it looked at one 
time as though sugarcane was doomed, in fact, 20 years ago, beet 
had passed sugaicab.c, as is seen from the following figures 

• ' 1804.96. iSDS-ee. <1 

'Beet ... ... .. 4,792,530 tons. 4,323,899 tons. 

.. Qmc ... .. ... »,iW7,46l ii.ee2.OOO „ 

Votnl 


8.170.091 tons. 


8,975,299 tons. 
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But, since' that time, the application of science to the fields, 
Vetter management^ the formation of larger estates with greatly 
' improved machinery under strict chemical control, coupled wkh 
the introduction of better kinds of cane. ‘ have .resuscitated the 
sugarCbne industry and placed it finally on a secure basis. The 
battle continues, and it remains to be seen what \nfill be the outcome 
of Germany’s attempt to corner the beet su'gar of the world. She 
has. Jet us liope, failed, like Napoleon, in her dai'ing desire of 
depriving England of her colonies, aiul for a similar reason. 

It would probably take us too far to deal with the intricate 
subject of sugar bounties, granted by European countries in aid 
of the beet industry. The leading principle lias been to encourage-' 
the latter by giving premiums on all exported sugar, and paying 
for these premiums by taxing the consumption in the country itself, 
making sugar pay for sugar, taxing populace in favour of agri- 
culture, the towns in favour of the country districts. This has 
led to some amazing incongruities as can be seen by inspecting the 
table, which gives the prices of the sugar in various European 
countries at a time when beet was most dangerous to sugarcane. 


c t* 

Constmftion and 'prUxs of »ugar in different countries. 



Coii.sumption 
|x;r heofl 

Price 
im' lb. 

OoMt per bend 
per Annum 

Blcitisli Islos 

8G 1))R. 

lid. 

10/0 

United States 

m „ 


13/. 

France 

31 „ ‘ 


1.3/. 

Germany 

a? „ 


0/0 

The English 

market has always been the 

main objective of 


the beet growers, and the results of competition for it (jan be easily 
sieen in the table. Sugar could be bought in En^ish country 
towri^ at lass than a third of the price which had to be paid by 
the actual producers in the French sugar factories. The net result 
was that thousands ‘of tons of valuable food were cast at .Great 
Britain^’s door. Sugar was cheaper than manure, and Great Britain 
had no difficulty in capturing the jam and biscuit •trades of the 
worl^. This, however, ^was only^ one side of the question. The* 
sugarcane ‘colonies practically went to the wall. Britain ^^most 
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ceased to import sugar from them, acute distress prevailed jn the 

West Indian Islands, and several of tScni became bankrupt.* 
Imports of »Siigar into tike United Kingdom. 

i84ri. nm. • 

Totfil JnitH)rrH fi,U(l0,00() vwtH. II,000,0(M) ;<l,ono,fNK» cwhs. 

From firitwh * 

Colonies (Cuiie) 5,0UI|/KM) 

From Europe 
(Boot) 

From Germany 
alone ... 

Napoleon's dream was thus e.lfceted long yeaj-s after his death, 
but the result was hartlly what he had expeetml. The laiinre of, 
Britain’s sugar growing dependencies was a piu'oly local affah* and 
had little or no influence on thi* destinies of the Kmpin*. 

But, for the sugarcane industry, this* failure was , a very different 
thing. It is difiicult now tc» understand how the cane growers 
were able to bear the strain and keep going until better times came 
round. Possibly the expensive nmehinery employed, and the 
large amount of capital locked up had something to <lo with it, 
for it is an undoubted f act*that many estates were run at rt loss for 
a c.onsiderable period. The rivalry of the sugar betdi was, however, 
not the only disaster which overtook the cam* indiwtry at this 
time. The abolition of slavery was at one time thouglit t(/be its 
death blow, but a still worse .danger threatened. Whenever a 
plant is subjected to intensive cultivation, it is merely a matter 
of time before this brings in tts train serious epidemics in the fields. 
It woulA s’eem that the tendency is to strain the constitutioiT of 
plants under •cultivation, and thus render them lbd)le to become 
delicate and the prey to the hosts of insects and fungi always on * 
the look-out for suitable food. 

The sugarcane has always been specially yiarked out iA fair 
game ^or pests. In the first records of plantation work, we read 
of terrible scourges wiping out whole tracts of comitry, the <pests 
causing this destruction ’belonging to the most various classes of 
the^animal kingdom. These eariy aKRK>unts natmally nevei; refer to 
fungus diseases, which no doubt also played their part in the havoc. 


ft 

:Mnn),<n>o 

I7.(MK),(UNI 
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T/ius, as long ago ^ 1756, we read of a destructive disease in 
tlie ■ sugarcane fields of Jamaica called the “ Blast.” This also 
appeared in several other parts of th% West Indies and, wherever 
there was an outbreak, whole fields if not the total crops of the 
estates were destroyed, the good plants being often burnt with the 
rest in order to stem its progress. This appears to have been a 
kind of aphis which, to-day, would only appear in ill-cultivated 
lands or neglected fields. 

In 1760 we come across the “ sugar ant ” {Formica omnivora), 
which was specially abundant in the island of Barbados and some 
of the French colonies. These caused such destruction that it 
was gravely debated whether the hitherto prosperous island of 
Barbados should not be altogether abandoned. The French island 
of Maitiui(][ue offered a million francs for the discovery of a remedy, 
and Grenada £20,000. 

• Borers appeared in Mauritius in,] 848 and caused the greatest 
consternation. They tunnelled in the heart of the cane stem in 
all directions and rendered harvesting almost impossible, in that 
the canes fell tb pieces and these pieces were of little value as regards 
sugar content. A similar infestation is,reported in Bombay, where 
on the introduction of jbhc Bourbon cane from Mauritius it was 
eaten out of the ground and totally destroyed. 

Ih 1878 “ rust ” appeared in the cane fields of Queensland, 
and'-simply swept them bare. This was caused by a minute mite 
which at the present day is not infreq^uently found on cane leaves 
in India. . 

• With the progress of science it seems curious that, .later, sugar- 
cane diseases .appeared whose causes were less easy, to determine. 
Thus “ gununing ” appeared in Queensland and its cause was not 
successfully determined. “ Sereh ” swept throng the Java 'fields, 
and, m spite of tl^y years’ study, its origin has never been satis- 
factorily cleared up. , 

Finally, after some years of misunderstandings, we have come 
to .the conclusion that the whole sug^rca^ne world is affected by a 
fungus disease, th€ fed rot, and *this appears, as a general 9 ile> 
wherever the ground is water-logged, and causes wholesale loss of 
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crops. This luay be regarded tis the chief Indian ^ugatcane disease 
and no direct remedy has been fouiyi for it. The climax wjth 
regard to red rot occurred ain the West Indies some twenty' yeans 
ago. Shortly before harvest, when the canes were full grown and 
there was a prospect of an abundant crop, they suddenly lost, colotir, 
the leaves faded and the canes rotted in the gi-ouud. The 
fungus was masked by certain others, as well as by ntinute beetles 
which eagerly attacked the fennenting canes, and for years the 
latter were credited with being the cause of the disease. {The 
tndhods adopted to conibat these diseases w&re then hriejly tfa<xd, frotn 
the U/tm when disease in the canes was met hy solemn jirocessions ami 
votive offerings, through oioleni onslaught on the 'pests and the dudy of 
hdpful parasites to the final adoption, of a jwliey of rejlaeentenl Jpj 
immune varieties . ) 

In sugarcane, all these stages have thus been gone through, 
but it would take too long to give a tithe of the opnnples which 
crowd upon onij's mind. The method now generally adopted is to 
fight disease by replacing affected varieties by those which have 
been noted as more or less iimuune. Uufoitunately, it has been 
found that it is just the best and richest cane which is most readily 
attacked. It is regai-deJ, however, as the best policy ’to obtain 
a certain moderate return than a doubtful higher one liable to 
occasional serious loss. 

Let us.take an example of such work, and it is regrettalble that 
we have to turn to a colony under a foreign Government for a suit- 
able one. Great Britain has been tardy in appreciating the supreme 
Importance of the aid whidfi science can give to agriculture. Java, 
at one time, in as dangerous a position as any other cofbitry, 
set itself to work out this problem of cane disease, and has ultiumtely 
won its way to complete success. There is an additional reasop fot 
selecting Java, for, as we shall see later, it will be necessaiy^to 
compare that country with India in considesing any posdble ex- 
tension of our sugar-making industry. It is from Jav^ that wc 
import our main suppjies of refined sugar, and the questibn will * 
arise as to whether we can, in India, produce it as weD and as cheaply 
as that country. Besides this, JaVa presenUb a fine example of the 
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application of faience to agripultuiRl problems and, lastly, there is 
a^ series of excellent sumifiaries of the various steps which have 
<plac^ Java at the head of the sugarcane industry of the day. 
{Then followed a summary of work done in Java, for which readers 
may be referred to tills Journal, Vd. VII, Part 4, 1912, jjages 321 to 
323, the sugar jnroduiAion in Java reaching 1,345,000 tom last yeot/r.) 

ReplacSncnt of the diseased canes by more resistant varieties 
is seen to be the keystone of Java’s success, and the principal kinds 
now grown in Java am seedlings. For many years the cane was 
held to be incapable of producing fetrtile seed. This is the more 
rejnarkable because many eminent botanists have paid special 
attention to the subject both in the East and the West Indies. In. 
all probability multitudes of seedlings have been produced year 
by year in favourable localities but, from some cause, perhaps 
their similarity to grasses,^ no one had succeeded in detecting 
them. 

The arrowing or flowering of the' c.ane is a very well known 
feature in tropical scenery, yet in the northern tracts of India it 
is of very rare ^ 0 (!currence. It is mentioned by Dr. Kobus, in his 
account of his journey to iSaharanpur to obtain Indian canes for 
cultivation in Java, that he met with people who had never seen 
the arrows, and did not know in what part of the plant to look 
for them. 

t 

The discovery of cane seedlings appears to have been made by 
a planter in the island of Barbados who, in 1858, observed great 
numbers of seedlings, which he carefully reared but ultimately 
rejected because of the appearance of clsrtain objectionable charac- 
ters. * In spite of authentic records of this fact, as wcllas the less 
certain. Staten Kfnts regarding the discovery of cane 'seedlings in 
Javi^ a couple of years later, the fertility of cane seed was again 
disputed and these observations were almost forgotten. 

Natural seminal coproduction of the cane seems to be particularly 
favoured Jby the climatic^ condition of Barbados, whereas the reverse 
* appearb to be the case in Java. Soltwedel in the latter island 
nuide^ crossing exiKtriments for years, besides carefully searching 
th* fleldss before he ‘succeeded, in 1886 in proving to his otto 
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satisfaction that he. could thus produce hybrid caneS. In Barbados, 
on the other hand, a search in the fields b}% Harrisou and Bovbll 
was rewarded by the discovery of many thousands of plants in 
January 1888. While in Java the results wijre not made public 
for several years, those of Barbados were <iuickly known all over 
the cane ^wiii^ world and excitCAl the keenest int,prest in the 
subject. In Barbados*, Harrison and Bovoll, in Deuierara, Jcnuiam 
and Harrison have continued these studies, and to their valuable 
reports we owe much of our present knowledge on the subject. 
More recently, the whole subject lias been more exhaustively 
studied in Java, where the iniporlance of the crisis caused the 
foundation of laboratories and the emplo3nueDt of a large trained 
staff. * . . * 

Many of the best canes in Java appear to have been obtained 
by crossing the old time Olieribon witli the north Indian Ohin or 
Chunnee of the United Provinces. We have the <*,onlbination of a 
thick, juicy but effete variety with a thin backward, fibious one, 
with little juice but that of good quality and showing remarkable 
resistance to disease. To indicate the thoroughness of the Java 
work a reference may bc^ made to the manner in which.Java ob- 
tained the Indian variety. {A short d^oriplioH of Dr. Kdbm's 
mail to Lndia was given and his work in mrlinuUizing Indian canes 
in Jam. Chunnee seedlings were foutul to be Immune to sereh.^ 

We haVe now prepared the way for a ijonsideration of the 
sugarcane problem confronting India at the present moment. 
While it ranks with Cuba ^s the greatest producer of cane m the 
world, V:here appears to be no special increase in production during 
recent years^. While the world's production of cane sugar has 
nearly doubled in tlie last twenty years, that in India has it 
anything slightly receded. It will be necessary to find out a reAson 
for this. Moreover, while in former years sugar was exported in 
some quantity from India to the British Isles, the last few years 
hav(? seen a steadily increasing influx of foreign sugar, reaching 
last year not far from •one million tons. The imports of foreign 
Augar have varied from time to tiine, i)artl^ clue to the impos'ition 
in India of coimtervailiiq; duties. Austria and Mauritius have in 
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times ^past pro'^ded the bulk but, in the present stage, it is Java 
that has come to the fore, dud the great proportion of sugar entering 
the country hails from that island. The question is thus somewhat 
simplified, and we have to enquire whether we can or cannot enter 
into competition with Java for providing India’s eiqianding market 
with refine^ sugar. There is a further point to be 'considered. 
It must not be forgotten that Great Britain is the only great country, 
which, while consuming large quantities of sugar, does not herself 
produce any. This fact accounts for the severe competition among 
sugar-exporting countries for her market. The experience provided 
by the present war has shown the danger of Britain’s depending 
on other countries for its essential imjiorts, and there is a general 
^feeling that an effort will be made to obtain more of these from 
colonies or countries over which it has some control. Will the 
British Govermneiit deal thus with sugar and, if so, is there any 
chance of India's obtaining its share, in supplying sugar ? To be 
candid, there is little hope of any such paiticipation on the part 
of India at present. We are over a quarter of a century behind; 
and are only now tentatively commencing organised work on the 
sugar uvlustry, and have not yet ventured to attack many of the 
intrinsic difficulties which will be apparent later on. 

{The caw growitig tracts in India fm' the sake oj clearness 
may le separated- into two main regions. (1) Penirtsular India 
and (2) the Indo-Gangetic Plain. The former is tropical and can 
grow excellent thick canes but water is a limiting factor and land 
■is ■practically unfa^mirable. Cane growing is therefore net esc- 
tensively' ‘i>ractised, and less than one-tenth of the arm -ur^hat this 
crop in India is fotind in the region. TJtc latter is outside the 
, tropics, wannt-h is the Umit-mg factor and the canes are very thin 
agid small. It accomUs, h-oweoer, for nine-tenths of the sugar cuUi- 
vatiotil. 

Let us now tinn to the position of the Java sugar manufjicturer.* 
He plants no canes and owns no land, but the climate is eminently 
suited for the growth of first class thick varieties, and water is pro- 
^cm'^le. Each factci^ has a definite zone in which it has complete 
rights regarding any cane grown. Gk>vernment fixes the price at 
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which the caues'are to be sold and, what is more important, decides 
what fields shall be tunder *BUgaioane. In fact the whole cultiva- 
*tion of the fields is under complete control, and the Government 
'^ oj&cials decide each, year what crops are ‘to be grown by the 
peasantry, thus ensuring an adequate supply of canes for the factory 
and a suitable rotation for the groAvth of sugarcane. Further, 
it is easy to arrange that the (»uie is grown m large blocks near the 
factories, and irrigation is accordingly well controlled. So far the 
action of Government. The laborious work of the large staiT 
• attached to the sugar stations lias, during the last quarter of a 
century, provided the factories with a scries of cane varieties of 
excellent quality, great resistance to disease, and suited to the" 
^rj'ing ponditions of the island. ‘A comprehensive study of the soils 
and most profitable manures (the latter supplied by the factory) has 
enabled it to obtain the greatest possible amount of cane per acre, 
while the improvement in the factories has reduced wastage to such 
an extent that almost the whole of the sugar in the plants is rendered 
available for the market. There is, thus, the closest relation 
between the factories and government which, on the one hand, secs 
that the, cultivators get a fair remuner»tion foi- their work and, 
on the other, that the manufacturer is kept supplied, at the 
proper moment, with the canes he wants. The key to the Java 
situatien is organization, complete government control in favour of the 
manufacturer and thorough chemical and botanical supervision in the 
fields and factory. * 

It would take us too long to follow the history of the. various 

vcut{U'es*at founding sugar factories in India. The ruins qf some 

of these may still be met. with scattered over the country. The fact 

that India does not provide white sugar in sufficient quantities to 

t£^e its place as a great exporting country is not due to lack of 

trials. , But thew? is hardly a chapter in the annals of economic 

adventuro that can' reconl such uniformly unsuccessful psults. 

BxperieiftMid planters liave l)een brought from the West Ifidies 

and elsewhere, often caiTying with them, their favourite canes, 

and’lmve exhausted themselves and their resources in the vain 

i . • . ' 

effort to'foi-ce the West Indian practice upon the local soil and 
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climate. Maoa^rs have beefl appointed, with* good bu^ess 
capacity, but no knowledge either of the faq|;oiy or the fi^d. in 
some cases factories have been started on a large scale with expensive 
machineiy, without, however, a sufficient cai-cful study of tjie 
local supply and demand, and have failed Isjcaust'! they haVc been 
literally starved* of canes, unless by paying pricers nuMnnpatibfe 
with successful workiAg. The price of jaggery or yur is in these 
cases the limiting factor. There has not been the slightest attempt 
at organizing the industry, and such sporadic efforts appear to me 
to be largely doomed to failure, excepting where local conditions 
are specially favourable. 

. But, with the general improvement in agriculture throughout 
the tropics, and especially with tlie founding of tjie Indian Agri- 
cultural Department, these mistakes seem less likely to be repeated, 
and there is some hope that the industry is entering on a brighter 
page in its history. It is, however, a curious fact tluiit. there seems 
to be more chance at the present moment of success in the less 
favoured northern region than in the peninsula. There are, no 
doubt, vast areas in Southern India where sugaif au(>*of high quality 
can be successfully gi‘own,^ but in the absence of any desiye on the 
part of people to do this, is there anyone her<‘ who would advoc-ate, 
the introduction of the Java system of 'government control de- 
scribed above ? Without a somewhat perfect system of agrioidtural 
co-operation* and very considerable improvements in manufactur- 
ing processes it would be idle* at present to look for any gi'cat 
extension of the nmnufacture of sugar in South India. 

Co^^dering the industry as a whole, while India can perfyctly 
well maintain her supply of jaggery whatever demands may be 
made on it, in sugar-making she is at present outclassed in cvery^ 
single 'particular, from the kind of cane grown and the iik^IkkJs 
of growing it up to the nmnufacture of the finished product. , There 
AS, to be sure, all the wider field for improvement, but it will pro- 
bably*be a long and weary proisess. It is not, humanly s})eg.kiug, 
possible for one worker to attack the problem all along tlie line 
aiidj while others are engaged ii^ attempting to* improve the manu- 
facture of the produce, it has fallen to the lot of the author of this 
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p&p&^to undertakes the improve/bhnp of the kind of cane grown. 
Here, at any rate, th«re would seem. to be i^ome chance of success. 

* We want better, richer canes, with ‘larger outturn in the field, 
greater resistance to disease, and yet adaptable to the methods of 
Cultivation adopted by the cultivator. Lnprovement in the last 
pitrticular yill only be likely to come, if the val-iety of cane pro- 
vided is more worthy of intensive cultivation. 

There are several ways in which the improvement of the Indian 
cane varieties may l)e attempted. An effort may be made to 
select better strains from the existing varieties gi'own. Canes 
of better <iuality may be introduced from couiitries where scientific 
work has been carried on for years. Or, lastly, the production 
‘of seedjing (Janes, which has wtirked such a revolution in Java, 
may lie tried in India also. 

The first two methods have been continuously exploited in 
various pirt's of India for centuries, but the first organized effort, 
in them was made when the Government of Madras decided to 
found a sugarcane station at Bamalkotn, liecause the sugarcane 
industry in tlis.'. Godavari district was threatened with extinction 
by the tVsease in the canes. This turner], out to be our old enemy-- • 
the red rot, and the main work of the farm was to produce varieties 
immune to that disease. A munber of local canes were got together 
and these were testcnl, sidtJ by side, with (Others introduced from 
various countries, especially Mauritius and Barbados. 

The result appears to have entirely ju8tifi(?<i the Government 
action, and a number of good imported canes have been added to 
our. list; which are now grown from one end of India to tljp other. 
It is interest iirg to note that the success of these introduced canes 
. varies a good deal with the locality. It is in some places the Jied 
idUitrUiiis that has replaced the local kinds, in others the Ashy 
Maw^iiis is the best. In one tract a red sport of the Striped Mauri- 
tius is looked apoii most favourably while in other places various 
S(xd!ifn^s from Java, ^rbados, Mauritius are considered thd best. 
But, although one or other of theac canes Jias won success on almost 
every government tfarm where t^py have been tried, there is no 
doubt ih((t, as a wWe, the tropical canes are not suited to the 
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northern tract; and the* raiyat S' method cultivation carri^ pn 
there. The tropical thick canee, needing gpod cultivation and 
hravy manuring, are often out bf his reach for hick of the means 
to grow them peroperly. 

What is needed is a more hardy t 3 rpe of cane, capable of holding 
its own with the banes grown under field eondUians in the northmii 
area. Such types are hot usually available.among the canes grown 
in tropical cmmtrics, and the only way to get them is to produce 
them ourselves. This has led to the founding of a Government 
farm where the nmin line of work is the production of seedling 
canes. Coimbatore has been selected as its site, because it has 
•been noted that the canes growing there regularly flower every 
year. * . . • 

Many efforts have been made from time to time in India to 
raise cane seedlings, but with unifosm failure. This has been 
undoubtedly due to the lack of organiziMl effort in the first place, 
and, secondly, to the fact that the flowers in many parts of India 
are infertile. The first success of the new farm has been to clear 
the way for the production of seedlings and, during its first three 
seasons, over sixty thousand have been raised. 

If one examines sugarcane seedlings raised in India, it is 
evident at once that there is an immense variation among them, 
some of them looking like weeds or grasses, while others are equal 
in size and 'appearance to an 3 rtbing grown in the tropics. The 
preliminary analysis of the juice extracted from them shows as 
great variation, different seedlings yielding from below 10 per cent, 
to abojre>20 per cent, sucrose in the juice. Now, it is obvious 
that, in this very divergence, lies our hope of ultimate success. 
It is fair to assume that, as in other countries, theire will be similar; 
variations in field characters and resistance, to disease. It 
indeed be asserted that our ability to create good new canes^ suited 
to they environment will depend entirely upoifthc amount of time 
spen% in the tedious process of selection. !]&ut India oaimot expect 
to be able to do in five (years what it has taken Java and the West 
Ii^^ies a quarter of a century J;o accomplish.. There are intflnBic 
difficulties in India not met with in the tropics, while, on the other 
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hand, there is (Jvery prospect of oiir results being accelerated by* 
tlte accumulation of experi^cc gained clHewhere. 

From a cart‘ful study of North lAdiau canes in their variolas 
Iqpalities it has becipmc plain that it will be next to impossible to 
produce any one variety which will be equally at home in all parts 
of the vast jirea of the Indo-Gangetic plain. Tliis idea has strong 
support in the very varying success of the introduced canes in 
diflerent regions, as noted above. The canes of the Punjab would 
not be tolerated in Bengal, nor would those in Bengal grow at all in 
the frost-stricken plains of the north. A series of seedlings must 
therefore be evolved, each one specially fitted for the particular 
region where it is intcudcil to replace the local kind. There seems' 
to be only one way in which this can be attempted. In each case, 
first select; the best local kind, accustomed for centuries to its pecu- 
Ihmties of climate and treatenent, and cross it with richer southern 
varieties, so aS to combine its resistant properties with the unported 
richness and bulk. The work is thus complicated, in that a series 
of separate problems have to be solved and a separate series of 
seedlings evolved for each geographical region. 

The work of raising seedlings at the Coimbatore farm is now 
cut and dri«Hi, and it is not proposed to enumerate the many diffi- 
culties cncounterwl and the way hi which they have been overcome. 
It is now possible in any year to raise practically any number of 
seedlings. There are many causes for encouragement, and it is 
hoped that the Cane Breeding Station will fulfil its purpose and 
that, in due season, a succession of seedlings of approved parentage 
will lie sent for trial to the. different sugar-growing tr^ctsrof the 
country. 
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A STEBEOSOOMC pititure is Olio ii) which things are so aVrangccI 
• that each eye of the observer receives a diffei’ent impression, and 
these two impressions when combined convey to his mind the idea 
that he is looking at a solid object and not merely at a hat pictiu'e. 

In making an ordinary picture, say a j>en-and-ink drawing 
of a solid object, we may be said roughly to do two things -to get 
the otitline of the object (the boundary between it and the back- 
ground) and then to sho\^ which of the part>s are nearest to us 
and which are farther away. We do this, as a trial will show, 
entirely by copying on to our paper, by means of black ink-nuirks, 
the pattern of shadows which we see on the surface of the object. 
To realize this entire dependency; on the shadow-pattern, the trial 
should be made by drawing some object about whose shape and 
“ perspective ” we have no preconceived opinions or familiar know- 
ledge, subh ‘as an irregular chunk of earth or stone, a cmmpkul 
cloth, or a dinted lump of plasticine. 

Anyone who makes such a trial will find, and easily luiderstand , 
that when a surface is evenly illuminated all over so that it has n«) 
shadow -pattern, we cannot represent it in a drj^wing as being any- 
tliing ^ut flat. 

Under ordinary conditions of working, the neanist approach 
to even illumination is got by sitting with one's back to the light 
and «putting the object in front *of us, so thaO ^e light fulls on it 
from about the same direction as that from which wc arc looking 
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at it. A drawi^i; made fi^ this j>ouit View w’ill look flat, and 
will be a'very nhsatisfaotoiTs irepresentation of any object of pompfez 
toxm and marked relief. It is noteworthy that the tendency to pro* 
di^ flat drawings by insu£5.cient attention to this point, is a very 
common failing among Indian artists. To counteract it, special care 
should always be taken to arrange the object which is being drawn, 
in a position giving a shadow-pattern that will show up clearly 
the relief of the parts that are important. 

To repeat, then, since in ordinary drawings or in photographs of 
unfamiliar objects, we have to rely for the expression of relief on 
shadow-pattern, it follows that no relief can be shown where shadow- 
pattern is absent. This latter condition is found especially in outline 
drawing^ and diagrams : it is impossible, for instance, to show relief 

in a geometrical diagram in pure outline 
s|ich as Fig. 1. Moreover, it requires 
great skill and delicacy to make even a 
carefully shaded drawing show very high 
relief, and the limitation of tone gradation 
in the ordinary half-tone reproduction 
of h drawing^ or photograph makes it 
almost impossible to get much depth in 
the representation of objects which have 
some parts a good deal nearer the observer than others. 

It will be readily understood that these difiiculties are prinu^rily 
due to the fact that we are dittempting to imitate a three- 
dimensional impressibn, obtained by combining two two-dimensional 
ones, by a single two-dimensional drawing or print ^oq^ paper. 

By combining the two drawings or 
photographs of a stereoscopic pair, 
however, we gain at once the full 
use of a third dimension with no 
restriction as to the presence or . 
absence of a shadow-pattern. 

For when we take two pictures 
(F^. 2) one of them representing 
d straig^ hne pointiSog in one‘ direction, and ^e other a straight 





FIG. 1. PHOTOGKAPHS Ar^KANGED FOR LOOKING “THROUGH" WITH 
EYES RELAXED FOR DISTANT VISION. 



FIG. 3. Ar{KANGED FOI^ LOOKING AT WITH EYES CROSSED. 



FIG. 3. ARRANGED FOR USE WITH MfRROR. 


SE BLOCKS WERE PREPARED AT SHORT NOTICE FROM INFERIOR PRINTS BY THE CALCUTTA PHOTOTYPE COMPANY 
ITHOUT ANY PREVIOUS EXPERIENCE IN THE WORK. BETTER RESULTS CAN BE GOT. BUT TO GET THE BEST IT 
wnriLD BE NECESSARY TO EMPLOY THE COLLOTYPE PROCESS AS WORKED IN ENGLAND. 
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line pointing in a sli^tly difi^ent direction, an& combine these 
two pictures into one, either with or witheut thts aid of a sterco^pc) 
we see a strai^t line with ' one end apparently raised above or ' 
depressed below, the pline of the paper. Stereo^pic pictures ct^ * 
, thus show relief, independently of light ’and shade, in pure Outline 
figures and diagraAos, a thing which it is impossible to do by means' 
of a single drawing or' photograph. 

We are all familiar with the ordinaiy stereoscope and the ordinary 
“ views ” which are supplied therewith for the amusement of the 
young, but the value of stereoscopic pictures for educational and 
scientific purposes has not yet beenentirely realized, although there 
is one direction — the iUnstraition of medical works on surgical 
operations — in which they are already largely employed. , ' 

The reason for this neglect probably lies in the increasetl cost, 
of preparing stereoscopic photographs, and the much more serious 
objection that such photogi|aphs have to be viewed through a 
rather cumbrous instrument which cannot easily be carried about. 
The second objection can be completely met, while the first is not 
quite so formidable as it sounds, since the fact that a double photo- 
graph has to be mode docs, not mean that the cost of reprpduction 
and printmg is thereby also doubled, as will be seen further on. 
With regard to the objection that stereoscopic pictures have to be 
seen through a stereoscope, many of those reading this article are 
probably ablb to combine such pictiures without the use of any 
instrument whatever ; and if they are not, it is not difficult to 
acquire a .knack which is well woi-th learning. 

There are two methods of combining pictures with the>un%jded 
eye. The ffist method (Pig. 1 , Plate XIT) requires only that the centre 
of the right-hand picture should not be more than almut two to two-, 
aud-a-quarter inches from the centre of the left-hand one ; that 
to 8a;|r, the two pictures must be printed side by side and ea$h one 
must not be more than about two niches broiid. Although they 
are small they can if necessary be viewed with an ort^inary 
instrument. l%ie second. method (Fig. 2, Plate XIT) requires that 
the. pictures should ^ printed Jh a transpoasd position, the ^al 
Irit-hand picture on the ri{^ and tiie real right-hand one od the left . 
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There is practiciAly no xestriotion on the size oi the pictures, but they 
CRimot be viewed with aA ordinary instrument unless they are 
'cut apart and the two sides transposed. To see by means of the 
^rst method, hold .the pair of photographs' (their centres say two 
inches' apart) close up in front of the face in a good light, 
avoiding r^ections from the shiny surface of the print. Make no 
effort to see them clearly, but look right “ tlirough ” them at some 
imaginary point a long way behind them. A blurred picture will 
be seen between the two, consisting of the combined pictures seen 
by the rig^t and left eye respectively. The pair of photographs 
should then be moved slowly away from the faee to arm’s length 
or less, the eyes being still kept directed as if to a distant point*. 
After % little practiee, or peAiaps at once, it will be found 
possible to keep the eyes so directed, but at the same time to focus 
them for the distance at which the photographs are held, so that the 
combined picture will be clearly seen ip sharp focus, and giving the 
impression of being slightly magnified. In the second method, the 
eyes are directed squintwise to a point half-way between the face and 
the photographs (which are held at a distance of a foot or two away), 
sotliat ag in the first method a combined picture is seen as the middle 
member of a line of three pictures. If required, a pencil-point or 
a finger may be held to mark the approximate distance of the half- 
way point to which the eyes are to be directed, or still better a 
(.ard with a suitably-sized window cut in it, and when there are 
seen three blurred pictures standing In a row, the photograph should 
be slowly moved forwards and backwards until (carefully keeping 
the direction of the eyes unchanged) the middle picture^ eomes into 
focus, looking very sharp and brilliant but slightly reduced. 
By either method one should be able to explore the various parts of 
tl^e picture at leisure and without inconvcnienc.e. 

By reference to the diagram Fig. 3, it will be seen that 
whereas in the first 'hiethod the right-hand eye looks at the, photo-' 
graph onr the right of the pair, in the second method it looks &cross 
to the one on the left. Thus if an ordinary stereoscopic “ view ” 
(such as Fig. 1 of Pl^teXII) be loolted at by the second method, 
one sees 'the curious effect of reversed reliei, as though one were 
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looking at the back of a mask, in which a inau*8 nose sinks into 
his face and his ears jut forward in fron^ of hirf eyes. For the second 
method, it is therefofe necessary, in order to get solid relief, to 
transpose the ordinary positions of the riglit and left-hand 
photographs, but, against this it has the advantage that (>ven very 
large photographs ca^ be combined without. difiicultyi 



caraL cJ^ cin^lts to 
j^hotb^rajohs , 






Fig. 3, A. First method ; helped *by holding a card between the eyea so 
aa to allow each eye to see only its own photoerapli. 

B. Second method ; helped by a perforated card held so that each 
eye sees only one photograph through the hole. 


e * • 

To most people it is easy by either of these two methods tb get 
a blurred picture showing a certain amount of solidity, but more 
difficult to get that picture into sharp focus and looking really solid 
as it should do. The difficulty is that we are so accustomed Co 
focus our eyes for the distance which correspoguls to the ahglo at 
which they are at any moment converging,* that we do nq;t at first 
find it easy to convor^ them on a point at a given diMance, 
4nd at the same time to adjust their focus to some smaller or greater 
distance than this, as has to be <loiie in the and second method 
respectively. To help us in keeping the eyes at the proper angle 
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of convergence, Ht k often nMelul, os already mentioned, to employ a 
card or piece of papef aH'shdv^u in tlie diagrams. 

Against the use of stereoscopic pief ures for ordinary illustrajb- 
ieg it may be urged that every one cannot be expected to take the 
trouble to learn how to combine these pictures with the unaided eye, 
so that the objectionable necessity of having some form of stereo- 
scope always at hand, when reading any work illustrated in this 
way, still remains. While the trick of combining pictures by either 
of these two methods is quite worth learning for its own sake, 
this objection may nevertheless be true for some few persons 
who are lacking in visual control or who may be discouraged by an 
initial failure. For them, however, there still remain the two’ 
photographs composing the steri^scopii* pair, and although they 
would miss a full comprehension of the subject they would gather 
a good deal from the examination of either of these pictures taken 
singly : and if it is thought necessity to cater further for the 
incapable, it can still be done by providing an instrument which 
is neither cimibrous nor expensive. 

This instritment is no more than a small mirror, of silvered 
glass or nickel-plated metal, which can be slipped into a flap pocket 

in the cover of a book. For use with thin 

I 

pajier-cnvered publications one might rely 
on the reader possessing a small mirror of 
his own. The diagram (Fig. 4) explains 
the method, and there is no difficulty con- 
nected with i^js use. It will be seen, 
however, that one of the photographs has 
to be printed with the film side of the 
negative uppermost, or otherwise arranged 
so that itfaces the opposite way to its fellow, 
in order that the two mirror-images may 
coincide (Fig. 3 of Plate XTI). 

There are thus three methods ^hich 
seem most suitable for the ordinary purposes of illustrating : — 

(1) Directing *t]{e eyes tc} av point behind or through t,h6 
photographs. The photographs must not be more 
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thau 2^ mche8 wj^e, *aud are 'placed cfose up to one 
another. They can be 4*6 inchee high if desired, 
and can be ^viewed through* ordinary Brewster 
prisms. . 

(2) Directing the eyes to a point in frout^of the photi^graplts, 

whiph must be printed witJi the right-hand one on 
the left and vice versa, and so caiuiot be vuAvcd through 
an ordinary instrument. They can, howcvcj’, be of 
any reasonable size, up to at least six or eight inches 
square. 

(3) Using a mirror. The photographs must be printed 

facing opposite Wcays, but tlieir size is limited only 
by that of the mii^'or which is to be used for com- 
bining them. • 

As regards the cost of reproduction and printing, if the photo- 
graphs arc quite small, as they very ‘often could and would be, 
the fart that tliere me two* of them need not double the expense, 
since all firms ^ave a minimum charge for block-making corresponding 
to a sizt' of block which will often be larger than one member of the 
stereoscopic paii*. Using any method, it woidd frequently Ixi quite 
possible t(» keep the areft of the whole double block N'tithin the 
ordinary minimum of nine or ton square, inches. 

In the artual reproduction of any stereoscopic prints, it is esseiir 
tial, particularly in India, to dispense as far as possible with all 
touching up : and although excellent results may be obtained by the 
use of the ordinary half-tone process, collotypes are really prefer- 
able for this reason. 

The ‘ordinary stereoscopic camera can be used for taking ‘soirie 
subjects. For others which are required to be takyu at close range, 
an ordinary long-extension camera can be employed, taking two 
photographs one after the other from two different positiohs, 
the camera bemg shifted a certam distance to^he right or left after 
the ^t exposure has been nmde. In deciding how far the camera 
should be shifted, it seems sufficient in dealing with distanced up to 
a yard or so to keep* to tha very rough rule that the,«hift 
should be three inches for cVery foot‘ dislMiftce of the pbject up 
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to wx feet. Pot an object five feet away the shift would then bo 
fifteen ‘inches. 

, The advantages of stereoscopic, illustnition of dissections, 
, anatomical structures or general morphology of animals or plants, 
complex machines '‘or apparatus, curve-systems, and indeed of 
anything which requires an understanding of itq extension in all 
tliree dimciAions, ncc<l not bo elaborated. .It may be as well to 
point out, however, one direction in which explanations of form 
can be sini})lified by its use : this lies in the increased employ- 
ment of models, stereoscopieally photographed, in the place of 
diagrams in which only variation in two dimensions can 
be properly or adequately shown. The model can .often be^ 
ijiade as easily or even more ea,^ily than the necessary drawing, 
and givdS a much more satisfactory idea of any point coimected 
with three-dimensional form. The use of surfaces to illustrate 
the relations of three variants, such as the pressure, volume, and 
temperature ol a gas, is aheady familiar, and for such cases, as well 
jis for those of the kinds already briefly indicated, the possibilities 
of stereoscopic illustration seem worthy of more than passing 
attention. 



THE DEVELOPMENT OF AGRIOULTUKAL CREDIT 

IN INDIA. 


By 

WYNUE SAYEB, B.A., 

Auistant to the Agrietdtural Adviser to the Oovernment of India. 

The redemption of debts anvong the agricultural classes was, 
one of the problems discussed at the last Provincial Co-ofei‘ative 
Conference held in Poona. The Select Committee that went into 
the matter considered that direct financial aid from Goveniment 
need not be re-introduced for the purpose of assisting Co-operative 
Credit Societieiyn the redemption of old debts. It was of the opinion 
that immediate redemption of old debts on a large scale is imprac- 
ticable and that so far as redemption through Co-operative Societies 
is concerned, progress must be in accordance with the ’ natural 
development of the Societies. It, however, acknowledged that 
infonuatiou was desirable and rcoommended that the operations 
of the various Societies towards the redemption of old debts should 
be carefully watched and the results regukrly published. 

It must be admitted that this indebtedness is a result of various 
causes such as improvidence,* initial poverty, illiteracy, luieconomic 
customs* luliBconomic small holdings, etc. The problem has, tHcre- 
forc, to be attacked from several sides. The fact is that this standing 
indebtedness absorbs in the shape of interest every year a consi-* 
derable share of the cultivators’ income with the result that ih 
inany cases the major portion of their profits disappears and they 
fall more and more into the hands of 80^lmr» from whoui tjjioy bor- 
rowed at first. It is true that Takavi Acts, Agriculturists’ Loans 
Apts and Agriculturists’ 'Relief Acts have afforded the cultivaliors 
val&able help. It is also true that* with the*gweral rise ip prices 
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of agrioultuiul produce and the opening up of communioations, 
{icouomic position of the cultivator has comparatively improved. 
There is, however, a large amount of indebtedness among the rural 
population. If a practical working schemo could be devised for 
Extricating the raipats from the sowcar's clutches and arrangements 
'made for financing them at reasonable rates of interest so as to 
enable theiii to carry‘out permanent improvements on their land, the 
work of agricultural improvement in this country would be greatly 
facilitated. For, it must be remembered that, under modern condi- 
tions the possession of a reasonable amount of working capital is an 
essential as the “ higher ” the farming is, the higher the initial 
expenditure must be. This outlay is, however, ultimately amply 
.repaid by the increased profits. • It is therefore obvious that until 
cultivators aixi prepared to Jay out more money to that end there can 
be no rapid improvement in the agiiculture of this country. As the 
Director of , Agriculture, United Provinces, reiimrlcs in his last 
Aimual Keport “ the Department ca’imot work miracles nor raisti 
to affluence holders of minute areas who have »’I,'ithor cattle to 
woi'k the land proj)erly nor sound seed to sow. Inevitably the 
Department tends more and more to work for and with the cul- 
tivating zamuidar, huger tenant or members of societies who Ciin 
command the small umbunt' of capital rec£uircd to carry out its 
recommendations. The cost of production, particularly the price 
of cattle and labour, is increasing ; all the present tcndencios arc 
towards the clinuuatioii of the sniall and impoverisheil tcimut, and 
from the iwint of view of agricultural progress there is nothing 
to be gained by trying to bolster him up. This is aji (jponomic 
change which will only slowdy make itself felt. Meanwhile it is 
well di^’ccogdKe that agiiculture, like all other businesses, re(^uircs 
sovie «Kta] ; and to improve and develop the business 11101% capital 
has to S introduced. The Department would be retarding rather 
than flUsting development if it measured its activities by the 
capaciTOof weaker aii(l less progi'essive section of the agricttltural 
comrhimty.” 

* agriculturist requires two kinds of credit which may be 
called^ug-term or land-mortgage credit and the short-ternl or 
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personal credit. The money •raised on long-tenvi credit must* be 
in the shape of a more or less permanent inv^tmeut or in the shape 
of a loan extending over such a long period that it can only 
^adually reduced and paid off out of the increased profit derived 
therefrom. The short-term emdit is only for the teiuporaiy *or 
annually recurring requirements of the farmer sucli as the momty 
required for purcha8e*of seeds and for peiiformiiig agricultural o{)er- 
ations before the crop is sold and is similar to the credit required 
by a merchant or manufacturer who can usually dispose of the 
stock he has bought and repay the loan in about .3 months. 

The main difficulty with regard to the ffiianeing of farming 
. as compared with other hulustrics lies in the nature of the business. 
The better the farmer, the mortt capital he should have locked up 
in his land, fixtures or stock, us these arc obviously the* avenues 
by which his capital earns its maximmn interest. The operations 
necessary m comiection with a single crop are prolonged and the 
turn over of necessity sloW. The returns arc also liable to be 
Irregidar aud^tmeertain since they depend not oidy on ordinary 
skill, but also on a thing which caix be rarely said to enter into 
the consideration of any large financial firm — <.c., that most change- 
able and uncertain factor,— the weather. These cojisiderations 
and the difficulties inevitably associated •with the recovery of small 
sums in case of default from individual cultivators, make the^average 
bank naturally reluctant to leml money to fanners at a ixioderate 
rate. The case becomes worsen as the need becomes gretitcr for in a 
region of scanty, or worst of all precarious, rainfall the risk is ahnost 
iuhibitivy except to a pBilanthropic institution. 

In Egypt where the supply of iii igutiou water is asaiuisu, mu 
problem of Ifinaueing the Egyptian cultivator has* been solved to a 
considerable extent by means of the Agricultural Bank of ISgypt 
which is an ordinary business institution run on coiuinei'cial lines 
but with a backing from Government. Thu Bank has for practical 
puipo'ses the right of summary recover^^ in cases of default. 

On the Continent, Land Banks have been started to f>rovide 
•for land-mortgage credit. Those Banks enable land-owners; and 
especially those who own comparatively small areas ol laud, to 
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obtaiu money oq mortgage at a low rate of interest and also free 
litem front the risk of the outstanding amount of the mortgage-debt 
being suddenly foreclosed. An Official Conunission was appoint- 
Acd by the Congress of the United States of America some twb 
years ago to study on the spot co-operative institutions in Europe 
and to ascertain how far the lessons to be learned from the working 
of co-operation in Europe could be applied to American conditions. 
The report bears witness to the remarkable results obtained on the 
Continent chiefly owing to the growth of agricultural credit and 
discusses the characteristics of the land-mortgage institutions 
existing in the different countries of Europe. The flndings and 
recommendations of the Commission are briefly sunmiarized in the , 
liuUetin of Economic and Social' InteUigence, Rome, May, 1914, 
and also in the Journal of the Board of Agriculture, London^ 
October, 1914. The Commission has submitted for the consideration 
of Congress a. Bill to provide for the establishment of a National 
Farm-land Bank System, the main pfinciplejj of which we give 
below. It is true that conditions in this countiy diff*".- vastly from 
those on the Continent and America, but it is possible that we may 
be able to apply these pruieiples with suitable modifleations to 
Indian conditions. Co-operative Bocieties in India lend money 
to their inembcrs to enable them not only to meet current 
agricultural expenses but also to pay off old debts and to make 
permanent improvements to laud. They are providing valu- 
able help to their members in the matter of short-term -credit, but 
in many cases the funds of these societies are not sufficient for the 
long-termjoans recruited for the improvement of farms or e.states or 
for the purchase of new ones by those who can make best use of 
them. It is trun*-that they are financed by Central Co-operative 
Societies, and in Bombay the Central Co-opemtive Bociety is giving 
annually increasing sums to the smaller societies for debt redemp- 
tion, but these will not be able to tackle the whole problem. An 
exaininatiou of the prhiciples governing the Land Bank system 
which has worked so successfully elsewhere, will not therdore be 
without interest and may possiMy indicate a line of advance 
suitable to the conditibns of thi^ country. 
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The Bank reconuuended aifor the United Sti^tes is either* a 
- type of the Joint Stock Bank or a C^-operative Bank in ■which 
an individual stock-holder /ihoiild not be allowed to own more * 
thbn 10 per cent, of the share capital, each member to have one 
vote irrespective of the number of shares hold by him, profits to 
be distributed on the co-operative principle, each stock-holder* 
receiving a return on his investment equal to the general la-evailing 
rate of interest in the community while the retimiuder of the 
net earnings is distributed among the borrower in proportion 
to their borrowings. 

The Bank will grant loans to land-owii(M*s only on agricultural 
land. The amoimt of the loan given should not exceed {>() per cent, 
of the value of improved farm-Uuids or 40 per cent, of unimproved, 
lands, the value being determined by an appraisal. 

The maximum duration of a loan should bo ti5 years and all 
loans mirst be secured by first luortgtiges. The only legitimate 
objects for which the loans can* be given are specified as (1) completing 
the purchase^JL^he lands mortgaged, (2) improving and equipping 
such lands for agricultural purposes, (3) discharging debts secured 
by previous mortgages on those lauds. Lr)ans made for more than 
6 yearn must contain a provision for the gradual reductidn t>f the 
loan by yearly or half-yearly payments on account of principal. 
Every such loan may be paid off in whole or in uistalments by the 
Ixinower any time after the loan has continued for 5 years. The 
instalments for repayment of the principal are to be regulated 
by amortization tables approved by the Government and each such 
payment should l)e recoixled bn the mortgage-deed. 

The Batik should have power to issue Bonds, guaranteed* by 
the deposits <it first mortgages of equal uominar value imituring 
not less than 5 years from datt^ All such Bonds shall be [»ayaj)le ’ 
on a date specified and redeemable at par at any interest-period 
after the date of issue, due notice being given.. 

Thd mortgage-deeds held as security foi' Bonds shall la; in the 
joint possession of the Bank and of the special Government official 
appointed to supervise the working of the Bank. No Bond shall 
be issued against any mortgage running for les& than five years. 
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TKo iliuortjzatiou paymoutB asdnade luusi bo croditocl upon tho 

• jflOl'tgU'ge-dcodB (l^opoBited Hccuiity and iho Bonds issued by the 

• Bank must be eall«|,d in and paid qr purvliased in the open market and 
cancelled, to the extent of the amounts thus uroditcd so that the toval 
face vnlue of the llunds outstanding will always be appioximalely 
eipial to the vuiiie ol the loans still secured by the first inoilgages 
held by the* Bank. The ‘uuount of the Bonds outstanding must never 
exceed 15 times the capital and accumuhitcd surplus of the Bank. 
The rate of interest charged by the Bank for such loans should not 
exceed 1 he interest paid on Bomls issued by the Bank by more than 
1 ])cr cent, per aimum. This 1 ])er cejit. will be sufficient to cover the 
working cxptmses of the Ihuik. The Bonds should be for sale in 
..the open imirkct and, as they will be fully secured by the first 

mortgages of farm-hiud held by the Bank, it is expected tlnit they 
will be regarded as ‘‘ Gill-edged securities " and will conunand a 
full anti stepdy price on the Imcs of tmstee slock. The ultimate 
security for th«‘se land-mortgage Bolids will be the contrat‘t-])ay- 
ments to be made liy the Imriower to the Bank aini ,ne sale of the 
land in ca.se of default of such payment. In Kuro])can countries 
such default is of v<‘ry rare otscurrence and the sale of mortgaged 
jiroperty V(>ry exeejitionaJ, but for a Land liank ol this tyjn* to 
succeed, it is necessary to have a system ])rovidiiig that tin* 
registration ol title, the transfer of land and the forei losure on 
moi1 gages shall becariicd out as simply, as chcajdy and as promjitly 
as possible with legard to law cos'ts. 

These Bmids should be nmde a legal investment for all classes 
of savings and for insurance reserves.* This will have the salutary 
effect of nuiking the savings and deposits aecumulathig in urban 
centres, avaiklblc for tin* development of rural (.omfminities. Th<* 
ihmds should also be made a legal investment for Trust Funds 
and Court of Waixls estates and a legal security for loans fr-om other 
Bailing Associations either to these Land Banks or to individuals. 
This is suggested with*a view to raising the status of such Bonds by 
making them easily negotiable on a wide market. They should 
in fact be looked U|j)OU as^secure fls Municipal or Port Trust Boijds 
in I nd i* or in fact any Bonds ‘secured on the Kates. * 
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lu wder. to fiiniisli tho BauIcM with the«fliiid ^oi‘lvin^;ofq>vfah' 
they should be porniitted to accept dei)f)sits u^> to 50 per 
t]\eir oapit4{l and reserves iftid td do oirduiai}';" IjiRukiu^ business' 
within the limits set by the amount of such deposits. ' The Banins, 
would also be free to invest not more than 50 per cent, of their’, 
working capital in* mortgage loans for periods not exceeding 5 years, 
against which however no Bonds can bfe issued, Kiirther, each 
Bank would have power to buy and sell its own Bonds as well as 
those of any other Land Bank subject, however, to the condition that 
at any time not more than 50 per cent, of its capital and s^^rJ^lus 
was invested in such Bonds or in short-term mortgages. ITiis pro- 
t'ision is an essential as it enables the Bank to maintain a steady 
market for its Bonds and at the same time earn a legitimate profif. 
by timely dealing in them. 

The amount of deposits w'hich could be accepted by the Bank 
is limited to 50 per cei]t. of its capital and* accumulatecl 
reserve on tlje groixnds that these Banks are not intcJided to com- 
pete w'ith comii»roial Banks and the holding of deposits for which 
there may be a sudden demand is likely to endanger the safety of 
an institution which is chiefly engaged in making loanafor long 
periods. 

Tt will be open to the Bank to invest the balance of its capita] 
and surplus in interest-bearing securities a]>proved by the chief 
(rovernment officer controlling such banks. 

Not only the capital of the Bank but also the mortgages lickl 
by the Bank and all the !l^iud Bank Bonds issued against such 
mortgages* should be exempted from taxation as any tax* m«such 
cases has idthuatcly to be paid by the fanner himself in tJie sliajje 
of increased interest charges, which defeats the very object iir vieu; 
of providing cheap capital. 

It is necessary that the State should supervise through its 
officials, and see that the regulations are }>i|pperly carried out and 
certi/y every Bond issued as being fully secixred. 

The Commissioners point out that the security of the lauds with 
the, yearly payments is ample for the cireatioifof a liquid security 
which will be readily acioepted by investors. In this way the farmer 
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will be euablecT to use his asset of land as readily as a merchant uses 
his.stock of goods. * ' ' . 

It will thus be seen that the Bank described above would land 
money only to owners of land and then only for the purpose of 
.completing the pui'chaso of the land, improving and equipping it 
for agricultural purposes or liquidating a previous mortgage held 
at a hij^cr rate. The advantage to the land-owner would be that 
he would, in return for the mortgage of ])is land, obtain a loan 
from the Bank at a comparatively low rate of interesli under an 
agreement which would enable him to pay off the ahiount by small 
instalnumts ; and so long as he did not defaiilt in the repayment 
of an instalment, the Bank would have no power to call up the balance 
of the loan or to foreclose the mortgage. On the other hand, the 
land-owmar would be free to pay off the balance of the loan and 
release his land from mortgage at any time that suited him after 
the first 6 ;^ears. 

> The advantage of having such institutio’-.j» in those 
parts where local conditions seem suitable is therefore obvious 
in India. The provision of funds by such a Land Bank will 
very gi'catly aid the cultivators in thd zamindari and ryotwom 
tracts. It will also lead.^to an increase in outturn as the rate of 
agricultural production in Cyase of intensive farming must be in 
propoftion to the amount of capital sunk in permanent 
improvements, given an equal skilk in farming on the part of all 
occupants. It will also enable the actual cultivators in some pro- 
vinces t .0 purchase outright the land which is at present held by non- 
agrkultiiral communities who sublet it on short-term Isasdi). The 
result will thqn be better farming. ' 

• Let us examine wliat modifications or local adjustments would 
seem to be required to make these Land Banks suitable for 
India.* 

In the ))reseut sttige of development of the co-operative move- 
ment rn India, the proposed Bank might be a profit-making institu- 
tioi^ somewliat similar to the ordinary Joint Stock Bank. 

The valuation ofl^iculturallaitd is not an easy mattm:. In order 
that the farnrer may not suiler from under-valuation and also to 
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Rafeguatd tlie mterests of thu Bank in the snccesaful working' of 
whioh the State is equally interested it would seem nccesmry hi 
this eountry that the valuirtion arrived at by the Directors of thi* 
Bank sdiould be approved by the Be venue authorities of the dis - 
trict in which the land is situated. This would no doubt add con^ 
siderabl^ to the iftnount of work already being done by Jhe Bevenuc 
Department. 

The Begistrar of Co-operative Societies or the Begistrar of 
Jomt Stock Companies would bo a suitable oflicial to watch over 
the working of these Banks. 

In view of what we have already seen as regards the work- 
*iug of native Banks, it is essential in India that the (conditions 
regarding the strict observance <)f regulations and the cert.ifying 
of every Bond issued as being fully secured should be most 
rigidly enforced in order to avoid possible failure Avliich would 
counteract against the confidence of the whole (sountry in the 
scheme. 

The cru^oMhe situation comes in when we consider the (Ques- 
tion of recovery of outstandings in cases of defaidt. It obviously 
would not pay a Land Bi»ik to go to the Civil Court in every case 
of defaidt often very small, and therefore a grant of special facilities 
for re(5overy would seem to be required. 

These are only a few of the points (x>nsidered m general, 'but on 
detailed examination it will ap|>ear to the interested eiKQuirer that 
many more local adjustments and modifications arc Te(Quired 
before a scheme of this Jdnd could be made suitable to the 
various pa^ts of this countrj*. But in view of the great hcc(5S8ity, 
which is uqdoubtedly to the general interest of the commiuiity, 
of helpii^ the cultivator to obtain sufficient cheap capital t(» 
maintain or increase the fertility of bis land, and at the rame 
time realizing the cold fact that agriculture — the national industry 
*of this jcmmtry is almost entirely devoid of any organization and 
keeping in mind the remarkable results obtained from such« Land 
Banks in Europe, it must be obvjous that a careful consideration of 
thq most suitable type of Land ipankior .^sis country is called 
for urgently. 
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JEHANUIR FARDUNJI DASTUR, JJ.Sc , 
FirH to tho Imptritd Mycologist. 


Since May 1914, a diseafio of bananas, rosonibling in some 
extern^ symptoms tlio Paiiama disease, jhas bium under oliserva- 
tion at Pusa TIu* variety that lias been found to be the most 
attacked is the Kabtdi or Bengali KaMhali, Ckini Chatnpa, am\ 
Martban are however not immune. 

The diseased plants, from a distance, look as if they were 
from drought or bad cultivation. The lower leaves begin 
to turn yellow, generally from the margin inwards and ultimately 
liecome brown and shrivelled up, but the blades do not necessarily 
break down at the base of the stalk, and ^dually this proceas 
moves up the tnmk involving at times all the leaves. These 
symptoms are not always found whenever the disease is 
present, at least in its early stages ; sometimes the blade remains 
green long after the leaf sheath is attacked, and at times it turns 
browii without first turning yellow. The leaf sheaths lose theii* 
.healthy eolour,''become soft and watery and the trunk splits length- 
yrisb. In some oases the diseased leaf sheaths get separated from 
the Immk, especially at the base of the crown ; in these cases the 
stalS of the leaf blade frequently breaks down (Plate XIII, fig. 1). . 
The ontdrmost leaf sheaths of a healthy trunk are generally without 
leaf blades, the hlades having b^n either removed or having withered 
away ; the : dtied tbj^^ of these leal shea^ to he a 'iniitahio 


breeding lor this diseato as tM^ 


.'baa often henn 
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. found. Bit these places, th^ rol of the leaf sl^stlih commencing 

from thfi top downwards. The inner leaf sheaths may .become 
infected from the outer sheaths. The * newly diseased 
leaf sheaths show the point of infection by the presence of dis- 
coloured red or brown spots, which have a dark*centre suiroimdedi>y 
a diffused lighter, area. As these spots grow, the rotting of the leaf 
sheaths begins and consequently the leaf blades turn first yellow, then 
brown and ultimate^ wither. That the inner leaf sheath may be 
directly infected by the diseased outer loaf sheath is probable from 
the presence of fructifying hyphse on the inside epidermis of the 
outer sheath. These hyphte bear Gephalosporium spores ; in cultures 
they give Fusar-ium spores as well and this latter kind of spores 
is also at times found on the le^ sheath. Cultures from pieces of 
diseased parts, sterilised by flaming after snaking in rectified spirit, 
have given a Fiisarium with a CepIudosjx»-iinn stage. Sections 
from diseased areas have shown the fimgus not only ui the wood 
cells, as found by Ashby' and Drost* in case of the Panama 
disease, IR!^|«^l80 in the cortex and Gephalosporium spores borne on 
short cnnidia luive been observed in some cells. The walls 
of the cells of the infected tissues usually take on a brown 
yellow, honey or vine, cftloured discolouration and the* lumen of 
the cell is sometimes filled with an insoluble gum of the same 
colour. 

< As a rule the tnmk is first attacked, the disease proceeds 
inwards and may ultimately kiU the plant but cases have been found 
in which the attack commences from the heart leaf. If the attack 
is not severe the growth of the plant is not checked. When, how- . 
ever, lihe ‘heart leaf comes out from the centre of the crowir some 
portion of its still folded leaf blade is found to lia damaged. The 
diseased portions are brown or black in colour, they are unabW to 
unfold themselves along with the healthy parts of the leaf blade, 
and coi^quently get tom to pieces (Plate X^T, fig. 2 ). l^e area 

’ ABhby» S. F. Banana Diaeoaea in Jamaica. BnU, Agn»% JamnicMt N. II, No< 6, « 
1013 . ‘ • 

• s Broat, A. W. The S 11 ZUIAI& Fonanta Biacoao of the Oroa Miohol Banana. BvXh 
Jamaica^ N. S. II, Kb. 6, 1013. 
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sunoundiiig the disesyBed^jjftrts is cUorotio aiid alnidst white. . 
le^f bud euclosed by the hJart leaf luay obmpletely escape infection. 
In other (liiBeB the attacked heart letrf is at times observed to 
come out of the green and healthy crown but it is twisted, crumpledi 
and brown and its growth is completely checked ; white and pink 
ascervuli are found on it. These are the beds of CepholosporvuM 
and Fwta/rvum spores. The leaf buds enclosed within this heart 
leaf may also be attacked and their growth checked ; but, under 
favourable circumstances^ the disease does not ihake headway 
and the: growing point continues to grow and after a long time 
a new healthy leaf is observed arising from the crown. 

In some cases the growth of the plant is completely checked. 
EaKwpt for the absence of the central unopened leaf there is nothing 
unusual about the appearance of the plant, the crown leaves are 
green and healthy and so is the trunk. When such a plant is split 
open, it is found to be rotten at the core with the heart leaf a black, 
putrid, crumpled mass. The surrounding sheaths are also attacked. 
The rotting has mvariably been found to commence the apex 
downwards, the infected portion being black and rotten. The soft 
tissues are destroyed leaving behind shrec's of fibres ; in advanced 
oases the rotting tissues give out a cha'^cti.ristic foul smell. From 
such an attack the plant, of itself, lias not been found to recover ; 
but if the trunk 1^ cut as far back as the healthy part the 
growing point puts forth new leaves. Of course t\e vitality of 
the plant is very poor and consequently it produces very poor 
fruits. . 

In the Panama disease which has been found by Drost' 
and Ashby* to be due to a Fiisarnm with a Cejthdhsporkm 
stage, and in the Chhisuiah disease repented by Basu* to ^ due 
to thft saepte g^iu, the attack in all pases is sudden and rapid, so 
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oQpe the field it diseasM it is soon completely destroyed. 
Tl^ is ntit t]^e case Miith the disease at jPosat progress of the 
disease is slow ancF4t does act' always prove fatal. Wasn a leaf & 
Attacked the disease 4ia8 been found to remaip confin^ to so|pe 
portion of the leaf and not to envelop the whole leaf ; eases 
where the trunk « attacked, the disease may |^read on to the who^ 
trunk and ultimatel;^ may kill the plaftt but death occurs long 
after the infection has first been observed. Sometimes the disease 
is found to have ceased growing after having attacked almost 
the whole of the trunlf. In this case the outer leaf sheaths are 
dry and leathery, their softer tissues being almost destroyed and 
• the fibrous tissues in shreds. The outer leaves are completely brown 
and leathery to touch. That the plant is not killed is e vident from the 
presence of one or two central new green leaves or from the presence of 
a fruiting bunch, if the plant be bearing* These fruits ripen normally 
but they are smaller in sizit and fewer in number. JThis condition 
is more particularly applicable to the Bengal!' or Kabul! varietj?. 
When the top 'vj ^1^® trunk is attacked and the crown of leaves is 
destroyed the heart leaf in some cases uistead of coming out from 
the centre of the crown ^breaks through tht^ healthy pajrt of the 
split trunk and comes out from its side. The diseased parts of the 
plant wither and drop off ; it continues* to grow but remains a 
weakling and bears a fruit bunch with very few fingers. Not only 
has the heslrt leaf been found to emerge from the side of the trunk 
but the flowering stalk as well (Plate XIV, fig. 1). The progress of 
the disease can be checked iE the infected leaf sheath or leaf be 
remov^ in the early stage of attack. • , 

This disease does most daniage when the stalk of the fruit 
bunch is infected, and it is remarkable that the at1?kck is generally 
found on the upper surface of the stalk (Plate XIV, fig. 2). If«thc 
stalk gets diseased in the early stage of its development the^ whole 
. bunch is destroyed beipre the fruits ripen ; but they ripen normally 
if th6 attack is late. The diseased part is black, surrounded by a 
diffused piuplish area. • As this attack progresses the diseased 
part becomes soft and sunken, ^e cellulose tissues being destroyed, 
leaving behind strands of dbrous tissues. From the stalk tile disaase 
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peooeeds to the fingers. If the stalk gets attacked from within, 
the thuik, it breaks at this point on account of the^weight of '%he 
Imits ev^ though the attack be not severe, (ihily in one or tttro 
cases has the attack been found to proceed from the tip of the 
fmger jnwards. The diseased tips are black and wrinkled and 
show a pinched'in wpearance. Hyphse bearing C^hahsporium 
spores have been foum inside of these tips ; 4h cultures they have 
produced the Fusaritm stage. ' *' 

Two important and characteristic symptoms of the Panama 
disease and of the disease at Chinsurah, whi0h appears to be identical 
with the former, have not been found in the disease at Pusa. There 
is a sudded appearance of imperfectly developed leaves in the former*. 
Such leaves have not been found till now on the affected plants at 
Pusa. Again at all stages of the growth, if a head of a “ sick ” 
tree be cut it will be found to be diseased. In nature the head 
or the ** yam ’’ has not been foimd to be attacked at Pusa except 
in rare cases when the whole of the leaf sheath is completely rotten 
and the disease then travels from the base of the ^f Jn^th to the 
head. Here the disease has always been found to travel from the 
top downwards and not from the yam upwards. Whether this 
disease is'piesent in many other places is not known but it was found 
during a short visit to Muradabad last year. 

Inoculation experiments with pure cultures taken from diseased 
parts have given positive results. Suckers of KabiiU or BmgaU 
variety were inoculated with pure cultures of the fungus. The 
outer sheath was inoculated through a wound made by a sterilized 
knife. l|he outer leaf sheath of another sucker was inoculated 
at the point where the blade had withered and fallen oft. The 
efiects of the inoculation were seen within a week. 1%e inoculated 
leaf, sheath began to rot ; the rot spread downwards and inwards 
and the heart leaf broke through the side of the trunk (Plate XV, 
filg. 1).* From the rotting part Fmarium hyphe ' and spores were 
found. Jn another casb the tip of the heart leaf enclpsed* within 
the sheathing petiole of the newly opened leaf was nipped and 
then inoculated. When the heart *leaf grew out of the protectiqg 
petiole it was only p^ly able tb tmfold itseU. The portion w)i^ 
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^ Jmjeotin|| ydtk ft hypodermarsyringe 
spores have beeib successful; in o^e 
case iikie 4i£a^ legf in the centre of the trunk when the 

. injection waa paadi, so it was ^ at by introduc^g the nc^le througli 
true h^ of; the outer feid stalks. When the heart leaf opened, the 
midrib ai^ some parts of the blade \fere found to be iiijeQted.'; 
That the inoc^tion on the midrib was successful was evident 
from the presence of purplish longitudinal streaks origmating from 
the injected portion. This discolouration extended to the who)e 
tircumference of the midrib for a couple of inches below and above 
the place of inoculation. About *a fortnight . after the inoculation 
the midrib was cut through this discoloured portion aiid the tissues 
were found to be rottingi Microscopic examination showed the 
presence of Fmarium hyphse and discoloured cells fijled with some 
inBoluble«<i^, as in the case of naturally infected tissues. The 
margins of the puncture made by the needle on the blade were 
brown, and surrounded by a chlorotic area when the leaf had 
just opened. Sections madip from these portions showed the presence 
of Fusarium hyphss and purplish or brown coloured gum in cells. 

The undergroimd stem has also been successfully inoculated. 
A small piece was removed from the head underground ; mycelium 
from a puje culture was introduced in the cavity and the piece 
replaced in position. After a 'month the inoculated plants were 
dug out and the infection was found in all stages of progress. The 
badly infected area was a brown putrid mass ; the newly, infected 
tissues at a, distance from 'the seat of infection were firmer and 
vine red in colour. In oases where the infection not advanced 
much the tissues near the point of inoculation were brown but firm, 
and the presence of the infection beyond this browning was noticeable 
•in a s^ion across the bulb as black or brown dots corresponding to 
the j[>oBition the vascular strands ; in a longitudinal: section 
these dots are seen as streaks crissHstossing one another. Vnlike 

Ftoama disease, the byph^' have not found confined to 
the vascidar tissues. 
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From the pivJmik^ iittilcly of 1^ inire 
the diseaeed parts'it seems that this’ Fiuarwm with a Cephaio6p>mm 
* stage differs from that studied by Ashby in pure cultures as the 
ca.i]|se of the Panama disease. 

EXPLANATION OF PLATES. 

PxiATE XIII, Fig. 1 . . A badly diseased plant on the right. The leaf sheaths 

have got 8e].)aTatod at the base of the crown and the 
stalks have broken down. 

* The plant on the left shows the infection conunencing 

from the dried top of the outer leaf sheath. 

Fig. 2 . . A diseased newly opened leaf. The badly attacked 

portions of the blade are torn ; the chlorotic effect 
is to 1)6 seen on the lower right-hand poiiiion of 
I , the blade ; the left part of the blade has remained 

unopened. 

PxsATE XIV, Fig. 1 . . A diseased plant with the fruit bunch coming out 

through the split trunk. 

The plant on the left shows similar conditions as noted 
in Fig. 1. 

Fig. 2 . . A diseased fruit stalk ' the white areas ara the si>ore 

beds. 

Flats XY, Figs. 1&;2 .. Inoculated suckers. 

In Fig. 1 the sucker was inoculated through a wound 
made on the top of the outer loaf sheath. The 
infection is seen travelling from the top downwards* 
Tlie trunk has got split and the heart loaf has 

. come out from the side of the split trunk. The 
growth of the loaf at the tbp of tlio trunk was 
checked after the inoculation took effect. The 
plant was inoculated on 26-6-14 and photographed 
on 14-6-14. 

In Fig. 2 the top of the heart leaf enclosed within the 
sheathing petiole of the central leaf was nipped and 
then inoculated. When the inoculation had taken 
the leaf was black and remained folded* The 
infection has travelleu to the sheathiii^ petiole as. 
well. The j^aiit was inoculat^ and 

pbotogra^ed on 12-6^24. 






TlllAl^ OP^l'EAM THRESHERS A-t LYALLPUR.’ 

BY 

W. ROBERTS, B.8c., 

trofwsor of AyriexUiuret AyrienJliural ColUge, Lyollpur. 

Two of Ransomes' Threshers were worked iu Lyallpur iu May 
and June. 1914, a 30-inch feed type, which also worked in 
1912 and 1913 and a 48-inch feed type obtained just before the 
1914 harvest. A note giving some oi the hiain points in the con- 
struction of these thresherif, by Mr. Amies, the A^nt at Lyallpur 
of Me^rs. Ransotucs Sims and Jefferies and of Messrs. Octavius 
Steel (& Co., Calcutta, is given below : — 

Notes ofif^the N. L L. tyfe Thresher. 

This threshsi* difFora from tho usual typo so commonly used at homo insomuch 
that no threshing drum, as it is commonly called, is used. In the ordinary type 
the threstiing is performed in a large diameter drum after the grain has Wn sepa- 
rated from the straw. In this machine the wheat is threshed and partly briiiaed 
in the first or feeding cylinder and tlje grain is taken out by passing down sieves 
before the straw is finally bruised. 

Both drums are simple cylinders fitted with boaters wliich are sot helically 
on the jlrum and made to revolve through a concave fitted with abutment^ The 
degree of fineness of the hhuw is governed principi^y by setting the concave nearer 
or farther frrom the cylinder. 

In this typo of machine the straw must be fed across the machine and nbt 
lengthvdse as in the ordinary madhinc. It is because of this that the output of 
the machine with a wider feed goes up out of all proportion with the width of the 
uuichine. When the straw reaches the second cyliydder, all grain has Ijeen ex* 
t^fed, and so the drum and concave can be set very close to reduce tbs straw to a 
very fine state. ^ . 

^ The straw and chaff may be mixSd or kept separated St will. The wheat u 
elevated to the second diess^ by mianu of a ^werVif fan and not \>j bdt and 
.bjnde^ '.as ostt^ 
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Thn fan also aoCb as an awner and deans the ohafib and dadoasliied' faji^ds,' 
T& grain passes thronj^ tte seci^ dtesser but is not screened as it appears qRit^ 
nnneoesaaty in this oountry. . ■ 

The machine is supplied with all tools, ineves, etc., lequiied for wheat, Imie^ 

•.'OtcV 

This xnaohine is fittSd mth a spedsl ball lock to the^front wheels which relieves 
all undue straina on the frame of the nuushine when traveUing over uneven country, 

■t- 

'It can be fitted for being drawn by bullocks or by tractor. 

The power required is very small and a 30* machine can be driven by a 3 
N. H. P. portable engine. 

The grain can be separated into two qualities or all delivered unsorted into 
the bags. 

The 30* size previously worked had proved unsuitable on 
account of the low yield of grain {ter.liour. In the Colony, wheat 
has generally long and coarse straw, with the result that the pro* 
portion of hhusa to grain is generally a good deal hi^er than in the 
more settled d^tricts or in barani (rain) tracts. A crop giving an 
outturn of 20 mds. of grain here, often gives 55 to 65 mda. jof bhusa 
and sometimes as much as 90 to 100 mds. In the last harvest owing 
to a hail-storm on March 2nd the proportion of straw was still higher, 
thus making the outturn of the thresheri^ appear lower than in a 
normal year. 

T//c5o* Thresher. 

This machine was worked near Buchiana to the east of the 
District, and visited about 10 places, working for 2 or 3 days in 
each place. The arrangements for tlic work of this machine were 
made by Btvi Sahib Sewak Ram of Gaugapur. Users were charged 
half rites'oiily, i.e., 2 annas a maund » coal and oil being supplied 
by Messrs. Octavius Steel & Co. Thb outturn ^ of gr^in per hour 
works out @ 4'62 mds., the total number of working Itours being 
160.' \ 


The Thresher. 

machine was worked on the same Uhes as aWve n^i^ 
Agriculbural Station, and visited 8 centres within' 40. iniiU^c^^ 
Farm:; A traction engine wai§ ussd in the earli^ ist<u^ the 
trial to drive the macnine.* Thk latter rsOoi 
caused i^e l^lt tx^^ Later on an n D. i.uii 
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efigine yras'obtained and the woilk progpess^ muclf moiiia'‘ainpothi]r-; 
tim previously^ The aveiage outturn* was "0*48 mds. per hoi^: 
wi^h a total of 160 working hoifin^ The highest average for one ’ 
day was 12*74 mds. per hour On the 3^ May, the,machine workii;^ 
for 8| hours. 

The quality of the Musoc was extreme!}^ good, hpt in some 
.places from 2 to 5 per cent, of the grain Was damaged or cut. Mr. 
Aimes was of opinion that this was due to the grain being brittle — 
it only occurred appreciably ,in two of the places worked at, * 
where the, wheat was a mixed awnless type. 

Difficulty w*as e3q)erienccd in moving the thresher and engine 
from place to place with ordinary Arillage bullocks. Two or three 
pairs* of fair sized and well trained bullocks, however, moved either 
the IhreBher or the engine easily, over ordinary roads. 

Ahothra difficulty has Iteen in securing good feeders ; the out- 
put as may be expected depending largely on the f eedipg. A number 
of men^ however, have been trained now. Dusr caused a good 
deal of trouble to the feeders, being very much worse than under 
home conditions. Protectors specially designed for this work 
have recently been obtained for use. These trials have shown the 
marked superiority of the 48* machine and they are being 
continued when the cost of working, etc., will be worked out in 
detaiL 



THE IMPKOVEMKNT OP NATUKAL UKASSLANH 

IN INDIA. 


. uy 

W. BURNS, D.Sc., 

Economic Hotanicl U» the Governmumt of Jfombay. 


Ln India the question of fcnlder for cattle is perennial. On an 
abundant fodder supply depend the number and strength of work 
animals, and ^ on them depend the etliciency of farm operations 
and, to a large extent, the* supplies of fuel and manure. Milk 
praduction is also intimately connected with the fodder problem. 
The attention given to this problem by the Imperial and Local 
(governments, and by the Forest and Agricultural Departments 
is proof that its impoi’tance is recognized. Admirable work on the 
indigenous wild fodder grasses has been clone by Mi’, R. S. Hole, 
the linpei'ial Forest Botanist, and many useful suggestions have 
been made by him for the improvement of grassland.' The subject, 
however, is many-sided, and is worthy of all the consideration and 
discussion that can lie. bestowed on it. The present paper deals 
with a f.ew salient points. ' , 

We may roughly divide fodders into two classes, namely, 
those grown foi''the purpose of feeding to stock, and those naturally 
occurring on uncultivated laud. In the Bombay Presidency the 
most widely cultivated fodder plant is jowar {Andropoyon Sorghum 


* Oil *\Somo liidiuii Fo^eist Graeisciii and their Ecology,” by R. 8- Hole, Indian^Forast 
yorent BtitUMf/ Vol. 1, |Mrt 1, 1911. 

** Selection of papers relating to the meaRuijeB taken iA the various proWnces for the 
utilislition of fodder and forest gnisiies from reserved, protected, and unolaased (vovenr- 
meiit Foreiit|’' publimhed Ay the Goverifmeut of India, Department of Revenue and 
Agriculture, Simla, 1914. This oouUiins a valuable note by Mt i Hole. 
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Brot.) WliGrever a cultivated^ foddor crop can be grown in 
Presidency there is no doubt that this plant meets all xequirehienttft 
It would be foolish to attempt to replace it by wild grasses of less* 
bulk and greater untfeftainty of yield. ^ ^ 

The improvement of fodder growing on uncultivated ai'eas is 
entirely* another laiatter. Such areas are (!'/ reserved and other 
forests, (2) waste or Uncultivated lands, (8) headlands and uuculti' 
vated ground between fields, and (4) village grazing grounds. Th(‘ 
vegetation borne by such areas is of a very mixed and varied charac- 
ter, changing according to the soil and climate of the ]>lace. Tlu‘ 
following are one or two typical cases investigated by the pjvsi^nt 
•writer. 

A square metre in a fruit {fiantation of medium black soil in 
the Nasik district showed in August thirteen sptK'ies of which 
five were grasses, and two belongexl ^o the natui'al order of the 
LeguminmcB which might be called, in English t(‘rminology. 
“clove^.” The other species were plants of lif^e fodder value. 
The whole vegetation of this plot was regularly (Jut for fodder. 

Wild grassland at Tegur, in the Dharwaj- district, showed in 
October fifty-nine species, of herbaceous plants, about a third of 
these being grasses and Legiminosa of known fodder value. The 
rest of the vegetation was of a very mixed nature and contained a 
considerable amount of the parasite Striga eupkmswideg. 

On deep alluvial soil m the Thaua district, in a famous grass 
area, practically nothing but true grasses grew in the month of 
October, all of them being of value as fodder. 

Op the bund between two ricefields in the same district, in 
November, there occiurred a very different group of plants, containing 
twelve species, of which only four were grasses and three LeguminoscB. 

These few examples give an idea of the areas with which we are 
concerned, and the question before us is : “ Can the vegetation of 
these areas be altered and improved by artifiifial means V’ There 
is nb a priori argument against the possibility of such an*injprove- 
ntent, and the practical application of the science of ecology, which 
deals with the relation of plapts and .plant ^communities to their 
surroundings, should assist us in the attempt, ludicatidns of the 
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kind of improvement possible kavl been given by Mr. Hole,' and 
^otbbr possible line 'wiU 4)e here indicated. The obvious Ktift of 
.attack is to increase the number and possibly the species of the use- 
ful wild fodder plants inhabiting such placcfS by sewing their seed. 
There es no objection to the trial of exotic plants, but there is little 
likelihood of their Viccecdiug in (K>mpetitioii with the indigenous 
wild vegetation. The present writer is not concerned with the 
areas under forest control, and these remarks refer only to areas 
outside forest, which are often large and important. For the 
purpose of this article grazing grounds and grasslands which yield 
hay only will be considered together. 

The first step in an improvement of the above-mentioned type 
is a chemical and botanical investigation of indigenous wild 
fodder plants, in order to determuie (1) their feeding value as far as 
chemical analysis can show jt, and (2) their life history and growth. 
In addition, agricultural experiments are necessary for the deter- 
mination of yield, and the actual effect of such plants on the cattle 
that eat them. Investigations of this type have been carried on 
during the past three years by Messrs. R. K. Bhidc, L. B. Kulkami, 
and S. N. Hanamante of the Bombay , Agricultural Department. 
To illustrate the kind of information collected, the following facts 
concerning one useful spiHjies may be (quoted. 

Avdropogm amulatm, Forsk. Mmvd, also Jinja (Panch 
Mahals) SJieda, sam, paym, fahom. 

TBiis is one of the best known and most appreciated of the 
wild fodder grasses of the Bombay Presidency. It thrives best 
'in heavy- rainfall tracts and requires a well drained situation. On 
high plateaux and hills where the soil moisture supply is low, its 
place is taken by Afi^tistiria and other types of grass. Where 
moisture in the soil is in excess, the Cyperacm (sedges) replace 
it. It is not distinctly a deep-rooted plant or a surface feeder. It 
spreads along the ground to some extent, sending out roots at the 
nodes. Although this grass is fairly common, extensive are^ of 
it are rarely seen. It is usimlly either gi;azed or fed green. It is 


* vit* 
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hi^y relished by cattle, who \^11 sbrt it qui of a ni&ture and eat 
it first. As a green succulent fodder it always gives good fesult| 
m milk production, and no.undcsirable odour is developed in thes 
milk. It makes a hay of good quality and as the stem is solid, 
can be turned into silage. For hay-making it *is always advisable 
to cut it* when in flower, otherwise the stem g^s rather thick, anct 
the hay obtained is cparse. Wastage alsp occui's in Ceding, and 
especially so in the unchaffed condition. 

The plant is perennial, as proved by the fact that seeds sown 
in the Ganeshkhind Botanical Garden in 1911 produced plants 
that in 1915 were still giving cuttings from the original stumps. 
Jn this experiment the plant was found to keep green till December, 
and then to turn brown. In April and May it is completely brown 
and dry, but puts out fresh green shoots at the break of the rains. 
In good conditions its height is 5 feet, but this decreases as the soil 
becomes poorer and the rainfall more scanty. The calculated 
outturn per acre in Ganeshkhind was as follows 

In 1912, 8,200 IVir. green fodder. 

In 1913, 119,200 „ », (cut lieforc Aowering). 

In 1914, 8,400 

3,200 j dry „ (same stuff dried). 

The grass responds to cultivation by producing more foliage. 
In 1913, it was also found that stirring the soil after each 9utting 
conserved the soil moisture to such an extent that the plants 
remained green up till March, 1914. 

This grass is commonly believed to be very nutritious, and this 
belief is borne out by our original chemical analyses of tlie fresh 
grass. The results of these analyses are as follows : — 



Before flowering 

In flower 

III seed 

Moisturo * 

«9-90 

Ofl'93 

66-40 

Ethor extract 

l-fiO 

1-70 

1-72 > 

Albuminoids 

214 

•2-24 

2-00 

Carbohydrates 

13-4G 

16-30 

12-81 

Woody fibre 

'9-20 . 

11-69 

14-26 

Ash 

3'/0 


If 
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From this t^ble it ^iU be seen that the total dry matter is greatest 
^when,th.e grass is m see^. The amount of dry matter when the 
0 grass is in flower, is, hdwever, fairly close, while in seed the amount 
of albuminoids and carbohydrates falls considerabiy and that' of 
\^pody fibre increases. The best time for feeding this grass, then, 
•is at the flowering \^age. 

There *are three other species that also* go under the name of 
Marvd. These are Atidropogmi mricosm, Linn., Andropogon jpertu- 
Sits, Willd., and Andropogon foveolatm, Del. These are slightly 
higher in nutrients than Andro])ogon anmilatm, but cattle seem to 
relish the last named species best. 

The ripe seeds germinate rejuiily if sown in thoroughly tilled 
soil soon after the first showers of the monsoon. The seedlings 
must be well established before the heavier falls of rain. 

The accumulation of information of this kind gives a solid 
basis of fact ns to the relative values of different species. The next 
point is their pi ^pagation. 

Here we at once meet the difficulty of obtaining seed. The 
only way to get seed is to get it collected by one’s own employees. 
This is a long, expensive, and laborious business and only a com- 
paratively small amount can be so obtained in one season. Appli- 
cations by the public- for such seed are numerous, but people will 
not take the trouble to (willect it themselves. There are no firms in 
India that deal in these seeds on a large scale, and so individual 
effort in collection must for a time 'be the only means of obtaining 
such seed. 

Haying obtained the seed, the next question is : Will it 

grow ?” Germination tests in the Seed Testing Laboratory of the 
Poona Agriculttwal College have on the whole given low values for 
thcfjjs seeds. This seemed to be due not so much to the presence of a 
proportion of lifeless seeds as to the fact that seeds may apparently 
remain dormant, even in moist ground, for very var^ring periods , 
of time. , The tests quoted were carried out at the break of the rains, 
m that if there were any periodicity in the life of the seed, 
it migiht have the moft favourabfe chance to show itself. Even 
with this precaution, however, the germination peroehtage 
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was in most cases low. This ^mat'ber req&ires cli^er scientific 
investigation. 

When seeds are drilled in good soil, and the weeds kept down, . 
the> plants flourish and.pereunate on a comparatively low rainfall. 
The next point or enquiry is whether they will endure the competi« 
tion of the wild p^nts already in possession oij any area in whicli . 
they may be sown. .On this point the facts at our disposal are 
as yet scanty, and not very encouragiifg. It seems absolutely 
necessary, if a new grass or mixture is to be established, that the 
land must be cleaned fairly well of existing vegetation, the seeds 
carefully sown and rolled in, weeding occasionally done, and cattle 
rigidly excluded till the new growth has taken hold. 

If the establishment of improved fodder plants requires all 
this attention, it may well be asked whether it is worth the trouble. 
Experiment alone can determine. When once a strong pt^retmial 
grass gets hold of a suitable locality it i^ not easy to shift, and the 
labour of establishidg it may be repaid. Recent exj^iments in the 
re-seediug of depleted ranges in certain parts of the United States 
give us hope that similar methods may not be out of plac.e in this 
countiy. 

Here in India we canhot at present consider the reflnements 
of hay and pasture management as practised so successfully in 
Bptain. It may, however, be possible to consider such questions as 
the sowing of grass mixtures along with a crop like jomr m^onlev 
to give a greater outturn of hay and a considerable amount of 
grazing after the main crop is cut. 

The problems connected with the improvement of natural 
grassland can be solved only by the co-operation of the agriculturist, 
the chemist, and the ecological botanist. It is not toQ much to hope 
that ultimate success will reward such combined efforts. 



PADDY SEI^D-BEDS IN THE KISTNA DELTA. 

BY 

D. ANANDA RAO, B.Sc.. 

/Issigiaui Principal^ Agrimliural Collegfi^ Coimbatore 


In a country like India witk its remarkable diversity of field 
crops varying in their methods of cultivation from district to 
district, it may be a sufficient excuse to give some account of the 
methods of raising paddy seed-beds in the Eistna, in the hope of 
interesting some who live outside the Presidency of Madras. As 
at present cdtistituted, the Kistn^^.' district includes portions of 
two deltas and is irrigated by thb Godavari and Kistna rivers. 
Wliile the delta irrigated by the Godavari commands water for 
eleven months in the year, the supply from the Kistna lasts only 
for six' months. Consequently, while in the former delta two 
crops are possible, in the 'latter the raiifats get one only. Sugarcane, 
which would otherwise suit the Kistna district well, is not gi'owu 
m the delta for this reason. The method of raising seed-beds in 
both the tracts is different. In* the localities irrigated by the 
Godavari, raiyats nmke small tanks about 100 feet long by 75 feet 
broad and 4 or 3 feet deep near the paddy lands. Before the 
closing of the canals at the end of April these tanks arO filled with 
canfil water, and at the same time an acre or two of the land sur- 
'ro\;indiug the tank is also flooded. When the ri^t time comes, 
these lands are manuicd, ploughed under puddle and paddy nurseries 
are raised. Water, is baled out by swing baskets. The seed-rate 
h^re is .about 28 lbs. for transplanting an acre, and 26 aienzs are 
transplanlicd £rom'«an acre of seed-bed. 

On the Kjstna side of A^^ta, however, whem water-supply 
is scantier, the canKls ar^^JIbBed in March and only diinkinf ;Whter 

( 294 ) 
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tanks are partial^ filled prior the closure of the canals in Mar^h. 
Baiyata have certain areas plou^^ed soon aften paddy is harvested^ 
which they reserve for nurseries for the coming season. During* 
tlfe hot weather^^ny chance rain is taken advantage of for plonking 
these plots two or three times. These are heavily manureil and on 
the opening of the canals in .Tune, seed is /sown and irrigated.' 
The seed-rate is smaller, 15-20 lbs. b^ing sufficient for trans- 
planting an acre and an acre of seed-bed will do 40 acres of 
transplanting. 

Although this is the general ride, wherever facilities exist, raiyats 
raise nurseries before canals re-open so that their seed-beds are 
ready at the beginning or middle of June. They favour early 
transplantation as the seedlings are much more vigomus if raised 
before rains take the heat off the land, despite the labour and 
expense. 

In some taluqs early seed-beds can be grown owing to natural 
advantaj^es in the situation. In Kaikalur, for ins«^noe, early seed- 
beds are raised in soils which are formed of silt in the bed of the 
EoUair lake. Such soils are got re^y in May and sown at the end 
of the month before the opening of the canals, so that any chance 
rain due to the early bursting of the monsoon may start germina- 
tion. In the same taluq there is a stretch of land, sandy in nature, 
following the Pedalanka channel for several miles where 'se^pdUngs 
may be raised. Water is available at a high level in the hottest 
part of the year. Here raiyais dig spring wells; each capable of 
irrigating from 10 to 15 cents a day. There are a series of such wells 
which are utilized in irrigating during the months of May and June. 
The seedling are hand-watered although jnctxOah c.ould be more 
efficiently substituted. It is interesting to see Bow this practice 
originated in this tract. Ten years ago a raiyat in one of the villages 
visited his ‘friends in a village in the Godavari delta where they 
raise seedlings under tanks. Convinced ^ *the efficacy of the 
earl^ growing of seedlings he returned home and tried it on ^ small 
scale under a well. This experiment was so successful that the 
practice has spread not only in thii^,yillage^but in many;7illages 
aliJQong the channel. 


20 
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A similar msthod is promised, iA many villages of the Gudivada 
&nd Bezwada talaqa. ^'Several raiyats of the Gudivada taluq who 
own lands ncaf the Kollaii lake are tgiffble to raise early seed-beds. 
Q^e water-level is low and the water brackish. .It is also, unfor- 
tunate that such Jands as are situated in the vicinity of the Eollair 
lake are subject toMUundation, and unless they ore traniplanted 
early the are apt to lose their season altogether. They have 
to choose between the risk of losing a season and procuring early 
seedlings from elsewhere. Those who can afford prefer the latter. 
They travel down to Gudivada and its nnighboiurhood where faci- 
lities exist and land is available for raising early seedlings, but the 
prices of land rule high. A rich tnan who owns about 40 acres* 
of land,, the major portion of which he leases for such purposes;- 
informed the writer that he obtains oven two candies of paddy 
(about 100 rupees under /current prices) as rent for an acre 
of seed-bed which he leases out for five or six weeks. Besides 
this, the lesse^manui’es his land heavily and incurs an astonish- 
ingly large amount of expenditure in irrigating the mrrseries. 
The irrigation source is a well : permanent or temporary. Under 
the formffl the miycA uses a piccotak or a m^ate, meaning by the latter 
a well sunk right in the middle of his nursery at a cost of about 
ten rupees, which he clos'es at the end of the season. Irrigation 
is o^ten ^ven on contract at Rs. 2 to 3 for every 15 cents of land 
irrigated once. Roughly the labour employed in irrigation is 
as follows. ' The well, which is about 10 feet deep, is provided 
\nth three steps on each of which two women stand on 
either end. Those on the step nearest the water hand the* water- 
pots over, to the two just above them, who in turn to those 

above them, llicse latter hand over to a man on each end of the 

• 

wellwho hand-wat(us the field. (See Figure opposite.) Each woman 
is paid, three annas and a' man six ahnas a day. This is a reasonable 
rate considering the* time of the year, bat it varies according to , 
the. depand and availability of labour. By this moans the^ can 
irr^tc only 16 cents a. dpy. Before being- lifted the^rop requires 
tlueb inich irrigatiopst. The seed-l)ed land is afterwards tran9- 
.planted* fn the usual, course;; It is also not infrequent to*giow 
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seedlings for sale in villages vdiejre sueh •early sa^lin^ are ih 
‘demand. Seedlings enough for an, acre .letch froiD Rs. to 12 ^ 
according to season and derrtand. In Vatloor, a large Kimiudary’ 
village where large wellS under mJiotes are in existence, 'several^ 
raiyats join together and raise seedlings und^ one well. , The 
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owner permits other miyafs to grow seedlings irQc under his well 
provided that they plough, manure, sow' anrl iprigat<? with their 
own labour. His land,, is emiched by the heaY>' <lressings tii 
manure, and 'he has the satisfaction tju^t^heihas done a good turn 
to his' friends. 
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In the Guntui Bide of the de]t(A early seedlings are raised which 
‘depend upon rain «befor9> the opening of the canals. Although 
' most rmyats this side depend upon Canal water for raising their 
nurseries, in the nei^bourhood of BapatlR where a belt of swd 
exists, there is a alass of panohamas who make a trade in early 
'seedlings which art; raised in the sand beds. 'There are Gk>vem’ 
ment “ assessed wastes ” leased out at a noiDinal sum. The sources 
of irrigation are spring wells in which the water level is very high 
even in the hottest summer. The land is heavily manured with 
sheep dung. In addition, pig manure or indigo seet is often applied. 
The plots are irrigated thrice a day : Ragi {Eleimne ooraoam), 
groundnuts and horsegram are other crops grown on such lands'. 
A man owning, for instance, a ' thirty cent plot and selling the 
whole produce would obtain Es. 40 in cash and in addition have 
enough seedlings left over to transient two acres of his own 
land. This is the most he can make and there are seasons when 
he does not inhke any profit at all. To cite an instanqf.: when 
the season is early and the raiycUs in the neighbourhood who 
possess lowlymg lands are enabled to raise early seedlings by 
means oi rains, the Bapatla trader sv^ains a great loss as he 
would obtain no customers then. 

In the foregoing pages the writer has endeavoured to dbow 
not ouJ^y how varied the methods of raising paddy nurseries are, 
even in a small area, but also, if properly managed, how profitably 
they could be run. * 



NOTES. 


The storage of seed . — ^lu the mousoou-fed areas oi‘ India, the 
question of seed-storage in connection with plant-breeding work 
is a matter of considerable importance. It is necessary, not only 
to keep seed during the rainy season but also to devise methods 
for preserving the germination capacity for several years, so that 
any particular culture of a series may be repeated whenever required. 
The experience obtained in the Botanical Section at Pusa, during 
the past ten years, has shown that the seeds of many of the cultivated 
crops of India can be preserved, for long periodir'Vithout injury, 
provided they are first of all very thoroughly dried in the sun at 
harvest time and immediately put away in air-tight receptacles. 
Even in the damp climate of Fusa, insecticides have been found to 
be unnecessary during storage as well as the use of carbon bisulphide 
for destroying the eggs of the varioiis ^rain pests. Weevils and 
moths, the principal pests of stored grain, arc unable to^ attack 
dry seeds and, even if a few of these insects are scaled up with the 
produce, no damage occurs. 'Starvation in tho midst of plenty 
is the inevitable result. 

A seed bin, suitable for plant-breeding work an 4 holding 
about 200‘pounds of wheat, has been in use at Fusa for some years 
and recently a good many samples have been suppilied to members 
of the Agricultural Department who have visited the Keseardh 
Institute. In principle, these bins are nothing more than the ordinary 
earthen hothis used by the people, but they are made of the thin sheet- 
iron; purchasable in any bazaar in the counl^. They were designed 
for ]^a by Mr. S. A., S. Bunting, fonuerly Agricultiural l^bigineer ' 
in the United Provinces. The essentia) stnvctural details are dbown 
in the sketch on the next page. tThe bins are cylindrioaL in shape, 

( 2»9 ) 
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36*iiicheH higb^and IH inoiics m diameter. The method of 
(instructing the lid i indi(;iited at A and the details of the floor 
ftt B. The lid d<Jes not fit loosely buUlias to be pressed in firmly 

after the anethp^ often employ- 
ed ni tin canisters. To render 
the longitudinal seam air-tight, 
the thiiii sheet-iron is folded. 
The metal can be preserved 
from rust by coating hiside and 
out with hot tar in which a 
suitable proportion of pitch has 
been dissolved. A number . 
should be painted on the lid and 
on the cylinder and, as the lids 
usually fit best in one position, 
this should be indicated by a 
liuO. The numbers not only 
prevent the lids being mixed 
but also facilitate the search for 
any particular sample of seed. 
To prevent the condensation of 
moisture on the bottom of the 
bin, it should stand either on 
bricks or on a wooden triangle 
about an inch thick provided 
with rounded comers. One of 
the wooden bases is shown in 

I I 

plan at C in the 8ket6h. After 
the lid has been pressed in, the 
bin should be hennetically sealed 
round the upper rim with wax 
which will not melt during the 
hot weather and which ^will 
" not crack during the monsoon. A wax ^ mixture, suitable for 
the <:cmperature at Ppsa, can be obtained by melting togethert 
4 parts of»yaseliuo wi^ 5 parts (>f bees- wax and slowly adding 
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2 parts of. powdered resin. , F6r very %igli tcnlperatures, i^he 
proportion of bees- wax and resin shoul^ be increased. 

Two obvious adaptatipns of these sheet-iron bins suggest 
themselves in connection with schemes of seed-distribution. In 
such operations, centres of supply have to; be opened in iSie 
villages' and quantities of seed stored from /ear to year*. It is 
clearly of little advantage to sink a large amount of capital 
in permanent buildings as these are likely to be useful 
only for a few years during the period when a country crop, 
like cotton or wheat, is being replaced by an iiuprovetl 
variety. Once this is accomplished, there is no further need 
for the building and it will then be jxecessary to open new 
centres of distribution for extending the area. Large sheet-iron 
bins, constructed on some such ju'inciple as that described in 
this note, could be stored in almost any village building rented 
for the purpose and these receptacles* could be moved easily to 
new centres as required. The capital expcivdituie involved 
in seed-distribution work would in this way be kept 
small in amount and moreover would be sjrent to the best 
advantage. 

A second possible adaptation of these seed bins, in distributing 
seed like wheat to small cultivators, lies' in the use of kerosene tins. 
The empty kerosene tin is a well-recognized article of commerce in 
India aud.can be purchased in all the small towns and in'somc of 
the larger villages. .Wheat could easily be diiedat harvest time and 
sealed up during the monsoon in these tins, after removing the 
traces of oil. At sowing-time, the cultivator could purchase one 
or more of these imits for his sowing in a form easy to trttnsport 
and in a package which could be used for other purposes. Such a 
method might be found useful in the case of Co-operative Societies 
where most of the members are small cultivators. There is at present 
a considerable amount of waste of seed at spy ing time in the plains 
of India, due to deterioration during Storage which . results in 
unnecessarily high se^ rates. Storage in sheet-iion bihs or in 
kerosene tins would mean a considerable] saving of 8eed> every 
year. — [A. Howabo.] 
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, 'a new evoiatujn of small) <dieap a|^i^typ»l 

* impkoiQnts of ’liglit dzau^t^ soitable for use in India, is now taldng 
place in Great Britain as* a result of tiie development of small holdings 
in <hat country. The need for labour saving api^iances, adapted 
fol traction by a single, light horse, has stimulate the designers 
end manufacturers \i agricultural machinery to. supply the new 
demand. • In addition to the heavy implements once so character* 
istic of Briti^ agriculture, there is now a considerable output of 
small, handy nuichines, some of which are likely to be of service 
under Indian conditions. 

One of these new machines has been found to be of use in 
E]q>orimeut Station work at Pusa. In wheat growing in India, • 
there is sometimes a need for a light drill which can sow about 
four acres a day with a single pair of cattle without losing too 
much moisture m the ])roces8. Such a machine has been tried 
during the last year with satisfactory results and several visitors 
to the Botanical , Area have asked for* details of this machine in 
connection with the sowing of wheat, oats, and paddy. The drill, 
which is shown opposite, is of the ordinary type and sows five 
rows at a time, eight inches apart. It is manufaotmred by 
Messrs. Kell & Co., of Gloucester, and* is priced at £8-10-0. — 
[A. Howard.] 

Art Erotylid grub in Thenai at thb Crntbaxi Barm, Com* 
BATORB. — ^Early in.Decembei of Is^ year (1914) dead-hearts were 
noticed in the Ihenai {Sdaria itcMca) growing in the Inseotaiy com- 
pound at Coim^ore. On examination this appearance pgeoyed to . 
be du^ to the a^ivities of the larva of an Eiotylid beetle (Genus 
Fatu^l). Larvsev'pupffi and eggs were found m difieiant stems and 
adults were successfully, reared. 

In view of the smaUness of the knowled^ the life-historieB 
of Indiali Erotylids, the following details may be of interost.; — 

The eggs are 'laid sihj^y about half way up the stem of the 
^ant, giih^ally just'^abpve a nodb, ,bnt sofbetimes hic^r^ 
np % ^he interobde^ ^ is laid ^ihiough a lude.^ thioa|^ the 
Ie^:i&eat4.'||^ i^he ho4.’ up^ an^ ' een 
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easily be seen, ^e egg is oyliadxi^al audL ^frange yello^ in colc^ 
with elear yellovnsh ends. 

' , The grab on emerging from the egg first bores its way up the stem* 

fof sfimo distance^ it then returns &ially reaching the node near which 
the (ggs were laid. Here it eventually pupates. | When first hatchi^ 
the grub possesses a relatively very large head with ppwetful jaws/ 
the abdomen is short •and possesses spa^ hairs on thb segments. 
The posterior end is bent downwards and forms a clasper. 

Before pupating the larva prepares for the easy emergence 
of the adult by “ ringing ” the stem for about | of the circumference 
inside. At this point the stem easily breaks and in fact afifords 
isn easy means of identifying steins attacked by the Erotylid. 

The natural enemies of this insect will probably suffice to keep 
it in check as it was found that an Ichneumon anid a Chalcid could 
both be bred in large numbers from attacked stems and the nmjority 
of the larvae appeared to be parasitised by one or other of them. 
The pupa of the Ichneumon* is generally found abpiit half way up 
the internode in which the Erotylid larva had been burrowing. — 
[E. Ballabd.] 

* 

* * 

In the Bihar Agrioidlural Journal, Vol. II, there is uu inter- 
esting article by Mr. C. S. Taylor detailing* some experiments on the 
ripening of sugaraane at Sabour. Samples of the Khan yariety 
which is known to be an early ripener were taken and analyses of . 
the juice were made from November to February. The average 
results of 10 plots are given in the following table : — 
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It will In) 8een thkt, on November Ist, the cane sugar content 
,is low and the reducing siigar known as glucose is very hi^. On 
December 1st, the cane sugar actually rincreased 20 per cent, while 
the glucose decreased about 1 5 per cent . Thus the result of waiting a 
u'ionth is an additibnal 8 seers of ffur to every mauud obtained in 
'November together’'* with an improvement in the quality resulting 
from the decrease of glucose which produces a sticky gur of low 
value with small crystals. On examination of the figures for Decem- 
ber Ist, and January 1st, it will be seen that the actual increase in 
cane sugar during December was about 8 per cent, and the decrease 
in glucose about 20 per cent, of the amounts at the begi n ning of 
December. The figures from January till the middle of February 
show that cane sugar and glucose contents both remain abnost 
stationary during this periotl and then begin slowly to decrease 
and increase respectively. In Bihar in all cases where cane is well 
grown, there is thei'efore great risk of loss in cutting it before 
the end of December. The most profitable period for cutting 
well-grown Khari cane is from January till the miadlc of 
February. 

Mr. Taylor also carried out an experiment to determine whether 
the type of cane affects the time at which it will ripen. As was 
expected, great differences were found in the time of ripening of 
different canes. While the cancs known as Khari and Shakar- 
cJtgnia were found to ripen very early and to give good sweet juice 
even as early as December, dwarf cancs such as Mango, Hetnja 
and Rheora ripened more than a 'month later when grown under 
the same conditions of cultivation. These dwarf canes, in fact, 
did not ripen till the middle of February and showed their maximum 
sugar content early in March. It would therefore seem that the 
judicious selection of varieties will help to prolong the period of 
working for a central factory in Bihar. 

The author studied the question of the effect of different kinds 
of manure on the ripening period of the cane at Sabour and sum- 
marizes the results as follows : — 

The plots were manured with nitrogen as sulphate of ammonia, 
phosphoric acid as ' calcium superphosphate, while potash was 
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also added with nitrogen in the f^rm of .•fft>tassiiyn* nitrate. The 
only noticeable effect produced by these man^^res on the pej:iod 
maturity of the sugarcane was shown iu the plots to which sulphate 
of* anunonia was, applied. The application of this fertilizer gave a 
marked effect, even to the eye, on the growth of | the cane, producing 
darker And more luxuriant foliage than iu the case of the plots to 
which no extra nitrogenous fertilizer w^as applied. *Tlii8 green 
colour persisted for some time after the blank plots had begun to 
show the characteristic brown colour of the leaves of ripening cane, 
and the analyses of the samples taken from these plots illustrate 
these differences iu the period of maturity in a striking manner. 
«ln this experiment analyses were made from the middle of 
November, 1912, to the middle oi February, 1913, and an abstract 
of some of the results is given below : — 



Mid- 

November 

Early 

December 

1 

i 

Early 

Janu 

1 

1 

Mid- 

February 

Average roMultH of f)lot 
treated with amniuniain 
Holphate ill grame : 
oaiio sugar (per 100 c.o. 
juioo) 

12*23 i 

1 

13*4.3 

14-10* 

14-83 / 

15*90 

10*46 

10-04 

Average rosulis of control 
plots iu graJUH : cane 
sugar (per igO c.c. juice) 

i 

13-33 1 

1 

14-06 i 

16-00 

16-00 1 

10*29 

10-25* 

15*01 


“ The most striking point about the observations, however, 
is the fa(rt that the plots which were top dressed with sulphate of 
ammonia have only attained the same juice richness in * early 
December, as the unfertilized plots showed in* •mid-November. 
In this way it would appear to an experimenter reaping his ^pane 
in December say, or even early January, that the juice richness of 
the two kinds of plots was different. On propeeding further, how- 
evef, ^e find that while the unfertilized ploth appear to have reached 
a maximum by January^ (as the slight increase of U'22 froTn mid- ' 
January to mid-February is ’negligible), , the plots which, were 
feSrtilized with sulphate of anunduia show ah increase p^t into 
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Fubroaiy, an^ , attain* almost /exactly the same maximum sugar 
pouteut as the othei; plota This is of interest in that it indicates 
'that the difEcrences, shown by any particular cane in its sugar 
content, when grown in the same place, are probaMy merely pheno- 
uWa of ripening dre to a slight difierence in fertility between one 
‘part of the field andWother. The ripeness of any part of the field 
may simpl/ bo tested by means of an ordinary hydrometer or by 
means of a modified hydrometer called the Brix saccharimeter which 
indicates roughly the percentage of total sugars in the juice.” 

An interesting expeiimont on the effects of dates of planting 
on the period of maturity of sugarcane has also been brought to a 
close at Sabour. “In tropical countries it is frequently foimd 
that an alteration in dates of planting may produce a marked 
difference in the maturity. In view of the marked difference 
between the cold and hot seasons of Bfiiar with the well-marked 
cessation of the rains in October it was thought probable that the 
period of maturity of any particular cane was more determined 
by the character of the season than by anything else, and that it 
was probable that canes commenced to ripen immediately at the 
end of the rains without any dependence on the date of planting. 
Analyses were carried out twice monthly from early November 
until the middle of Februaly, and consideration of the results shows 
no earlier ripening in the case of canes planted in November 
than in those planted in March. In fact one of the rows planted in 
March gave very stunted cane which actually came to maturity 
very much earlier than any of the others.” — [Bditob.] 

* 

* * 

In ihe Qimtedy Journal of the Indian Tea Association, 
Flsrti IV, 1914, there is a short article on root nodules written with 
a view to removing some confusion as to the nature of these nodules 
in the ' mind of planters interested in green manuring. As the 
information will not f aiT to interest agriculturists in other parts' of 
India the following extracts are here givei;i : — 

“ The nodules are (Causjsd by b^teria which enter the young 
roots from the soil, ^he bacteria which occur in different species 
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of leguminous plants present slight, differences in Sown, and it has 
been found by ez^iiment that the bacteri»formiug nodules on 
one hotit plant frequently Ml to infect another plant of a different 
species. It would- app^, therefore, that the species or at any rate 
the variety of bacteria causing root nodules djiSers with the host 
plant. ISome legdmes when introduced to a new district fail td 
produce nodules althon^ they may be found on them in e^uudance in 
places where they are indigenous. The introduction of soil from the 
district whore the plant usually produces nodules or of cultures of 
the variety of bacteria found in the nodules, to the soil of the new 
district, is followed by the normal production of root nodules. 

’ Nodule bacteria have been frequently grown in cultures on 
gelatine and in solutions, and in ‘that condition they fix nitrogen 
only feebly if at all. They can indeed exist without free nitrogen 
so that although a large number of th^e bacteria may be present 
it does not necessarily follow that a great deal of nitrogen is l)eing 
fixed.^ 

The bacteria are only present in the nodules on the roots and 
if they are introduced to other parts of the plant they merely die. 
It is by no means certain, that the nitrogen assimilation takes place 
in the nodules. It seems probable that the fixation is rendered 
possible by the interaction of the bacteria with the host plant. 
Chemical substances, formed by the bacteria, and introduced from 
the nodules into the plant may render possible the assimilation 
of free nitrogen by the host plant itself. 

However, and wherever the assimilation of nitrogen takes 
place it is- certain that the nitrogen fixed is not stored in the nodules, 
but is used by the plant in the formation of nitrogenous substances 
necessary to its own development. It is not lAerely fixed and 
stored for the use of other plants. The error is copimonly .com- 
mitted of supposing that the death of the nodules renders available 
the nitrogen fixed by the agency of the nodules bacteria. This 
is entirely wrong. The nitrogen fixed is only rendered available 
by the death and decay .of the tissues of the plant, of which it forms’ 
The maximum benefit from, a green manure crop is* only 
obtained on the death and complete decay of the plants. ^ The idea 
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f/hat most of tlio nitro^R is in.* the* roots because the nodules are 
borne on them is eironeoRs. 

A comparison of separate analyses of various parts of legu- 
•«imnou8 plants shows that with the exception of the seed the highest 
percent^ of nitrogoii is found in the leaves. The following figures, 
thlcen from analyses of Boga medeloa {Tephroaia ctttidida) pilblished 
in the last number of this Journal, serve to iHustrate this point : — 

Pci'c-ontii(ife of nitrogen culcuhitocl 
on dry matter. 

Ijeaves ... ... ... ... pet cent. 

Stem ... ... ... ... 0*79 

RodtR ... ... ... -> 0*79 M 

The leaves and stems usually contain a greater weight of 
substance than the roots, so that the percentage, ui the roots of 'the 
total nitrogen of the whole plant, is small. 

In this case the total weight of the plant was made up as 
follows : — 

«• 

[joavos ... ... ... ... ^yT2 per eciil. 

SteiiiH ... ... ... ... *>7’14 „ 

Root.8 ... ... ••. ... /*14 tj) 

Oalcukted from these figures, the leaves, stems and roots con- 
tribute the following amounts respectively to the total nitrogen of 
the plant : — 

Leaver ... ... ... ... percent. 

StemH ... ... ... ... 24*0G „ 

Roots (including root nodules) ... ^ ... I'tiS „ 

It will be seen at once that the nitrogen is not stored in the 
roots. Honce the idea that the nitrogen fixed by leguminous, trees 
such as * sau ' {AUnzzim) is rendered available by the cutting of 
the roots in cultivation is wrong. 

The conditions under which root nodules are formed are as 
follovrs : — ^First of all the right kind of bacteria must be present in 
the soil. Scarcity of. available nitrogen in the soil, provided a 
sufficiency, of other necessary constituents be present, favours fhc 
growth of these bacteria and the development of root nodules. 
Leguminous plants growing, ou soils already rich in available < 
nitrogen fis little nitrogen and the production of root nodules is 
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noticeably restricted. If the host ^^it be starved in respect of 
other necessary soil constituents, or injured bf' disease or other, 
a^ncy, the nodules are reduced in number and size. The growth 
of loot nodules is*dependent on the good health of the host plant.” 


There is an interesting article in the Philippine AgricnUuml 
Review, Vol. VII, No. 7, by Mr. C. W. Edwards, dealing with tlie 
introduction of Indian cattle into the Philippines not only for 
draught purposes but also for the purpose of upgrading the native 
stock. 

, It appears that the cattle of the Philippines have been brought 
to siuih a condition by combination of circumstances that 
there is a woeful dearth of both draught and beef stock in the 
Islands. 

The usual two alternatives presented themselves ; — ^impor- 
tation or the breeding up ot''the present indigenoyis* stock. 

TKe attempt to import and breed up English and Auierican 
stock having been rendered abortive by the climatic differences 
and their liability to disease, an attempt was imule to introduce the 
cattle of Tropical China and Jndo-China. J3ut their liability to 
rinderpest and the fact that they were not sufficiently superior to 
the native stock to make grading up easy, Jackuig the necessary 
size, conformation and prepotency for this work, caused this attempt 
to be abandoned. 

Recourse was then had to Indian cattle, and it would appear 
that th^jj ‘ Ongole ’ and ‘ Mysore ’ breeds were the most suitable from 
which to niake a definite start to improve the local stock. 'The 
first importation of 13 Nellores was made in 1909*and the results 
from the various trials make interesting reading. In addition 
to their general excellence the characteristics of the ‘ Nelk>re,’ 
^which are held in particular favour in the Pjiilippincs ard their 
practical immunity from ruiderpest and their ‘ rusth'ng * qualities, 
this latter having enabled them to survive during periods i^hen a 
number of the native calves succumbed to starvation. They have 
aim been most successful for road' and light Held work. 
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They are" cpiticizeH as bei^ teo upstanding and ‘ rangy ’ and 
.inclined to be slab*«ided, <but one cannot help asking if the author 
has ever seen a good rustling ” breeds that had not these oharaoter- 
istios developed to some degree. They are* alsojuud to be mchned 
to be, vicious if co^^fined. This is doubtless a characteristic which 
"will wear ofi in time. 

Their meat is also of a fairly good texture, although somewhat 
darker in colour than that of the native breed, and in short it would 
appear that as a combmation beef and drau^t breed their suit- 
ability for the Islands is little short of extraordinary. 

The article is illustrated by three photographs and one is 
tempted to ask after reading it whether it is worth while to waste 
time trying to grade up the native cattle when there does not seem 
to be one single point in which they are not hopelessly inferior to 
the imported stock, and when an imported breed is not affected 
by the local diseases, can live when the local breed starves, and 
beats it m every rfngle cattle point, it would seem to be a moot 
point whether the imported stock could not safely be left to take 
the place of the local stock in course of time, instead of reducing 
its own natural advantages and points by crossing with an inferior 
animal with nothing to recommend it. — [Wynne Sayer.] 


I 

The Holstein Milk Yield.— There is an interesting note 
by Mr. F. R. Marshall, in the Jovurml of Heredity, Vol. V, 
No. 10, m which it is shown that the careful examination of the 
Records ..in the Blue Book compiled annually from the advance 
register of the Holstein breed furnishes no support to the idea that 
the Tnillring capacity in cows is transmitted through males rather 
than females and in view of the fact that among cattle breeders we 
find' a prevailing impression that the bulls of dairy breeds generally 
are prepotent in the transmission of the characteristics of the 
females of their race, it is of considerable interest to aU breeders. 
Sedgwick in fact may be quoted among others as saying: — “It 
.is well known, for example, that 'the supply of millf by cows is 
hereditary influendid by the bulls rather than by the cows from 
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Which they are directly desceade^l, and .that tht; character of* the 
secretion, as regards both the quantity, and the quality of the iniJk 
is chiefly derived from the jwtemal grandmother 

“ This, if tjsae, would fit in well with sex-limited inheritance, 
and such indeed it may ultimately be found fto be.*’ 

Ffom this ifr is obvious that the main idea of improving a mildi 
breed would centre round the bulls and j;he prices obfliined for the 
bulls of most of the dairy breeds point to this view being firmly 
adhered to. It is, however, worthy of remark in this coimection 
that the Channel Island breeders pin their faith more upon descent 
on the female side and their pedigrees run through cows chiefly, 
which seems to point to the fact that the above-mentioned discovery 
was pretty shrewdly guessed at* by most of the prominent Island, 
breeders who made the Jersey what it is and continued to fix the 
tjrpe in such a wonderful fashion. It wiU be of interest to see if 
this discovery which is possibly only the forerunner of many more 
equqjly startling facta whicli the followers of Mendel will sooner or 
later place before the world, will bring about a reduction in the 
price of the bulls of milk breeds and will cause more attention to be 
paid to the type of cov^ in a herd. 

To sum up : the difference between O'J.57 which is*the figure? 
for percentage of butter fat transmifted on the paternal side? 
and 0*155 transmitted on the maternal side does not in any way 
bear out the immense superiority which is claimed for the progeny 
of a first class dairy herd buU hnd it would appear that all the milk- 
yield factors are linked with these figures. — [Wynne Sayer.] 


The Superintendent, Government Gardens, JBfagpur, and the 
Economic Botanist, Central Provinces, have published a few hints 
on orange cultivation in the Agri&diwal and Co-opmUive Chzette, 
Central Provinces, Vol. X, Nos. 6 and 12. ^The most favourable 
cohdltions for the growth of the Nagpur* orange an? a fairly dry 
atmospheric condition,^ an elevation of 900 to 3,000 ft. abbve sea-* 
level and a well drained soil.* If the clin^te is suitable thc^ will 
^o well in ahnost any good soil from heav^ black to s^ndy loam. 

21 
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Both the authom point oiU, liovr^verf tliat there should be no water- 
logging. as oranges ace . particularly sensitive to water standing^ 
round their roots. If the land in the garden is not properly graded 
they advocate the opening of deep surface drainS)^ under>dTaini]% 
eitW |}y boulders i>r porous earthenware pipes being costly. 
Nagpur MMra is entirely propagated by budding and th% stock 
used are the sweet lime and the common citron*. The rainy season is 
a good time to plant, but where water is plentiful the trees may 
also be planted any time durmg the cold weather. The best dis- 
tance for Nagpur orange trees is recommended as 18 ft. from tree 
to tree in the row and also 18 ft. between the rows. It is pointed 
out that m planting a new orange garden the pits for the new trees 
should not be less than 3' x 2' x 3' so as to give the new roots 
sufficient room to spread. As these trees are raised by budding, 
they have a tendency to prepuce too many branches. The neces- 
sity of severe pruning, when the plant is yoimg and nntU it has 
formed a strong main stem without branches to a hei|^t of 3 or 4 ft. 
above ground, is therefore emphasized. It must be remembered 
that these trees cannot be pruned once they are big. The ideal 
orange tree should be in shape like an umbrella with a clean 
stem rising 3 ft. clear of the ground and a dome-shaped 
crown. 

Both the authors oondenm the existing method of irrigating 
orange trees. In most orange gardens water is run into a saucer 
at the foot of the <tree. The result of this is that all the roots are 
confined to a small area. The furrow system of irrigation is 
decidedly .superior. In this system water runs into a circle jound 
the t^, the circle gradually becoming further and further from 
the tree as it gets old till ultimately the water is given in straight 
futrejNB betw^n the rows. The feeding roots of the tree are 
ther^hy encouraged to spread, more food material is brought within 
reach (d the plant and all the field is made use of by the trees. 
Another advantage of the furrow system of irrigation is tliat’ it 
is more economical in the amount of watetr used, rou^h^y about 
one^vmrter the amounteof a^ter is r^uired to irrigate Ihe furrow* 
9B compared with the saiiter method. A further saving is effected 
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by coveiing the water channeb wi|h loose earth the* day after irri- 
gation hM been carried out.' The loose earth in the muHkh acts 
as a blanket and prevents the water drying out and so being wastecK 
When the time ter irrigation comes round again it b easy to remove 
the bose earth and open out the mdlah. By lioing thb it is only 
necessaty to water the trees once in three weeks even in the hot 
weather instead of once in 5 to 7 days<. 

The natural flowering time for the orange b February btit by 
withholding water for 5 or 6 weeks just before the rains bieak and 
also by exposing the surface roots, the trees are made to flower 
in June in the Nagpur dbtriot. Thb bad practice leads very 
often to a dbeased condition of the tree finally resulting in 
death. 

I 

The insect pests of thb crop and their remedbl measures form 
the subject of an article in the February (1915) number of the 
same Gazette which will be of some interest and use to those con- 
nected with the cxiltivation* of thb fruit crop. — [EbiroB.] 

« 

* « 

The BiMelin of the Imperial CemUrcX AgriouUural Experment 
Station, Japan, Vol. II, ko. 1, has an article by Mr. T. Katayama, 
pointing out the value of the stem and leaves of Sweet Potatoes as 
a nutritious fodder for stock. In Japan while the pbnt b cultivated 
for its tubers, the stem and leaves are little used as fodder. The 
importance of thb crop will«be seen from the fact that there 
are 698,900 acres of it in Japan producing about 3,000,000 
tons , of sweet potatoes annually. Mr. Katayama ^ estimates 
the aggr^te weight of stem and leaves at 5 tons pel acre. 
Hb experiments showed that fresh stems, and leaves of the 
Sweet Potato ” are a rather watery ” fodder resembling* in 
composition the leaves of the sugar-beet, containing lannin, instead 
of oxalic acid. No bad efiects were noticed from the hxolttsive 
feddihg of these when given green and fresh and though it b 
specblly mentioned tlmt, in some regbns, milch cows and pigs aid 
• fed, for long pcnods, with luge quantiti^ of the fresh mateoial 
^th. the best results, the farmer* is advised *to be cautipus and to 



314. *AOIUOOLTDRAL iOORMAL OR INDIA [X ^1. 

m& the green » matenal with an* equal quantity of dry hay or 
straw.. 

‘ It is, however, the dried material which the author par- 
ticularly wants to^ bring to the notice bf stbck owners, liie 
air-dri^ herb has^a fine “aroma” and is so readily eaten by 
stock with such good results that it has led him 1X> believe its feed- 
ing value to* be equal to that of dry hay of 'fair quality. 

To prepare the dried material, the green herb should be gathered, 
when the tubers are lifted and then be spread out to dry in the air. 
In his experiments he spread the stems and leaves thinly on straw 
mats and obtained a straw of fair consistency within 10 days of 
fair weather, with an average day temperature of IS** to lO^C. ' 
( = 66*4“ to 66'2®F., req)ectively).‘ The dried material should be 
stored as soon as air-dry so as to avoid leaching and deterioration 
of the leaves. . , 

Mr. Katayama has also proved by experiments, that fine 
ensilage of this herb can be produced m approximately 5 months. 
The green material should be first reduced to small pieces and then 
the silo should be filled in the usual manner, admitting as little air 
as possible. The resulting sikge will Ito pleasant in smell and 
wholesome in its effects on stock. The loss in nutritive material, 
suffered by tlie ensilage iii the process of fermentation, is small 
amoun1;ing only to about 6 per cent. The exact quantity 
required for immediate feeding to the animals should be taken out 
of the sik) as it is mot improved by keeping. 

In India, the use of stems and leaves of sweet potatoes as a 
cattle fodder is not miknown. The crop is grown all «ver the 
country, and the vines, after the tubers are lifted, are fed to 
cattle. The ared,‘ however, under the crop being not very extensive, 
tlie option pi storage of this fodder in a dry state does not arise, 
the BO as there are various other fodders such as wheat straw, 
kiiidbi, grasses, etc., vdiich are dried and stored.— [Editob.] ^ 

Ikdiah Mowra Sees. — ^T he oft the Imperial InstUitte, 

Ifind6n, draws the attention ^f British oilwed crushers and makers* 
of edible fats to the utilization of the Indian mowra seed which 
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used to be lai^ely e^^rted to Q^nuauy but are now availab^ at 
comparatively cheap prices pu account of the closing of that market 
as the result of war. For several years Germany has been t^ 
chief purchator of India’s exports of this product, and last year 
(1913-14) over 85 per cent, of the mowra sco(| shipped from India 
went to that country. • 

The following toble shows the total exports ok numra seed 
from India, and the quantity and value taken by Germany : — 

Averafro for three yotirs ending' 

1011.12. 191243. 1913-14. 

Quantity Value Quantity Value Quuiiti (y Value 
cwtH. £ cwtB. £ cwte. £ 

Exijorta to Germany ... 407,228 185J10 187,or>4 100,020 «'lMi7,070 :109,791 

Tot^ Exports . U04,942 303,7U9 363,801 U3»!)13 «W5,070 364, <M0 • 

Mowa or numra seeds are the product of species of Bassia 
which occur throughout the East InUies, and yield fats suitable 
for edible purposes. In India the fat is expressed from the kernels 
of thl^ seeds and is eaten. An account of the investigation of samples 
of Bassia kernels and fats from India and Ceylon was published 
in the BMetin of the Iwp. Inst. (1911, Vol. IX, p. 228). This seed 
has so far received littfe, if any, attention from British oilseed 
crushers. Probably an important reason why mowra seeds have 
been disregarded by British oilseed crushers is that the cake 
is not suitoble for feeding to stock, and can only be used as manure. 
In view of the possibility of supplies of these seeds, which would in 
norm^ times have gone to Germany, becoming available at advan- 
tageous prices, it would seem that an elTort mi§dit be made by those 
engaged in the British Industry to capture this trade. 

• ' 

• # 

We have received from Capt. J. W. Fetavd, Qr^uzing 
Secretary of the Educational Colonies .Association, Cossffirozar, 
a prospectus of a self-supporting industrial colony to be 
established at Berhampore imder his immediate charge and> 
^ under a committee presided ever by the Hon’blc the Maharaja 
df Cossimbazar who is its founder and patwn. The objec); is to 
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fonp an industrial and* eduoatidnal, organization m which young 
men and boys uf the ^mid^ olara will be trained to support them* 
sf Ives and pay for their training by they? labour and in whiqh it is 
, hoped they will be able afterwards to remain eagiing good remu* 
nefation and formini^ the nucleus of an industrial and agricultural 
organization on the co-operative principle. After ^ year’s training 
they will, however, be free to leave if they find that the es^rience 
they have gained opens up better prospects for them elsewhere. 
A limited number of suitable pupils are to be provided with free 
board and also exempted from all charges from the beginning. The 
charge for board in the case of others will be Bs. 8 per month but, 
as it is expected that after three months all pupils should be able 
to earn their bread by their labour the question of inaiutenance should 
be well within the scope of even those of the most moderate means. 

About ten pupils will be taken for training in scientific agri- 
culture. The general plan df training is stated to be six hours’ 
practical work each day and one and 'a half hour’s literary and 
theoretical instruction in the evening. As we have not redeived 
further details regarding the qualifications of the staff and the 
nature of the training to be given to the pupils in scientific agri- 
culture we are unable to criticize the schenie in this respect or offer 
any suggestions. — [Editob.] 

#*# 

In *tho Journal of Comparative Pathology and Therapeutics 
for March, 1915, Mr. Gaiger of the Indian Civil Veterinary Depart- 
ment publishes a revised check list of the animal parasites of 
domesticated animals in India. A preliminary check list was 
published in 1910 in the Journal of Tropical Vet&rinary Science, 
Vol. V, No. 1. S^is has now been considerably added to, revised 
and porrected and the older names by which the. parasites were 
known have been leplaced by their more recent names. Both 
internal bnd external parasites are enumerated. Among the external 
parasites are included Ticks, Diptera, Leeches, Fleas, lice, 
parasite^ and cutaneous filaria. The list will not fail to be of use 
to ofiSioers of both Agricultural and Veterinary Departments. — 
[EniroB.] 
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Affpicultural Bngineerinff in the Bombay Presldeney, iHsued by the 
Government- of Bombay. Price As. 2. Printed at the 
Government Central Press, Bombay. 

Until 1909 the work of supeiwising well-boring and pumping 
plants, and indeed the whole engineering aspect of agriculture in 
Bombay had been in the hands of the ordinary staff of the Agricul-* 
tural Department. “ But in that year it was finally recognized that 
the Department had gone too fast, at.least in the matter of power 
plants, without adequate . expert advice. Accordingly, towards 
the «nd of the year, the services of Mr. A. A. hfUsto of the Public 
Works Department were lent to the Director of Agriculture, and 
that officer at once set to work to organize a special engineering 
branch of the Department. In three years such valual^le progress 
was made that the appointment of ^Agricultural Engineer was 
made permanent. Its present incumbent, Mr. W. M. Sohutte, 
is a specially selected expert and took charge of the post in January, 
1913.” Bis work consists in giving advice r^rding new enginoer- 
ing projects and existing inrtallations and in 'the provision of a 
training school and workshop where cultivators and others will be 
taught for a nominal fee the proper way of attending to power; plants 
and improved agricultural implements. Prom among those more 
completely trained, drivers for Government and ’private plants will 
be selected. 

One of the achievements of the engineering department up to 
d%te;is an improvement made by Mr. MustcTon the Cawnpur type 
of well-boring apparatus, enabling trap rock to be economically 
bored, thus rendering boring in the Deccan practicable. With 
the help of this apparattis the indications of Vrjtter given by Marisficld’s 

( 817 ) 
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aiAomatic iX^tfir-findei. have be^ ^ut to the test, and in view of 
the general inthrest taken in Ihis instrument, we reproduce ver^ 
batim'the infonuatibn given in the pamphlet: — ^ 

“ This is a rather costly and delicate instrument, which, by 
the deflection of a ^lagnetic needle, shows, according to its makers> 
whether there is water beneath the spot where it may frqpi time 
to time bejiocated. The experiments of the Department tend to 
prove that its makers’ claims are not unjustified, and that while 
a certain amount of practice in using it is necessary, the instrument 
is not really difficult to employ. The actual observations take 
time and demand patience rather than skill, but the interpretation 
of the indications obtained requires considerable experience. 
Another difficulty has been the impossibility of verifying its indica- 
tious in more than a few instances by ordinary digging. This 
has been especially the case in areas of trap rock. 

“ The use, however, of oMusto's patent boring plant in con- 
junction with the water-finder has beei> attended so far with great 
success, and sevei^l bores have been put down on the basis cf its 
indications. In three of these, up to the time of writing, a sub- 
artesian supply was tapped, and in one instance the water rose 
a distance, of 60 feet up the bore. But it must be noticed that the 
tinder appears to be of no^ use except in detecting flowing water, 
it gives no indications whatever in Gujarat where water is known 
to exist..but where it is probably not flbwit^. In the areas where 
water is probably in fissures and flowing, the water-finder promises 
to be an important adjunct to the work of the boring plant in 
indicating the most likely sites for successful work.” 

F\uther on it is stated — 

‘'Bore-holes have recently been made m the Deccan trap 
and the results Lave been highly satisfactory. In every case, but 
one, 'wh^ a boring has been made, water has been found, and in 
four cac^ sub-artesian water was struck, varying in capacity from 
120 gallons to 1,500 gftUqns per horn*. 

“ Fipbably the most striking feature of these results is that 
the water tapped is not stagnant but flowing. Take, for instance, 
a .bore-hole 100 feet iq fleptk and. 3 jnches in diameter. Such 8 
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hole,, wheu full, holds approxiinat^ely ^0*5 gaUdios of water* a quantify 
useless either for imgatiou or. household pjorpos^, but*wheii flowing 
yields supply of real valqe for both these purposes. This can 
be •proved by inrtancipg bores taken at Karmala, Sholapur dis- 
trict, with a flow of 1,600 gallons per hour, Mohal, Sholapitr 
district, .with 1,6(^ gallons per hour, at the Bund Gaiilen Itoad,. 
Poona, with 720 gallons^ per hour and at Gaueshkhiiid Road, Poona, 
with 130 gallons per hour.” 

It must, however, be pointed out with inference to this latter 
statement, that much larger supplies of water have been obtained 
through smaller pipes in the Gangetic alluvium, where there is no 
pason to suppose that the water can possibly be flowing before 
being tapped by the boring, — except in so far as the slow percolation 
through sandy strata towards the rivers can Ire termed a “ flow.” 
In these cases the supply is large because it is obtained from a sandy 
stratum in which a cavity of considerable superficial area is made, 
so that even a comparatively ‘slow percolation gives a large supply 
of water. 

It is doubtful whether underground water can ever be stagnant, 
as it must usually have an outlet somewhere towards which it flows 
more or less slowly, and it would seem probable that the supply 
obtained from a boring in rock depends more on the extent of fissures 
tapped than on the rate ,of flow in the fissures previous to boring. 
The fact possibly is that the water-finder is incapable of 
indicating a uniform flow of wat^r in a homogeneous stratum of any 
extent — ^which would make it almost useless in alluvial plains, or even 
over any large sub-artesian reservoirs that may be embedded in the 
Deccan* trap as suggested by Mr. E. Vredenbuig in Vol. XXXll, 
Part I of the Memoirs of the Geological Swvey^gf India. 

• 

The Agricultural Engineer receives a large number bf enquiries 
in connection with the installation of power pumps, of which It is 
homputed that there are some 130 in the Bombay Presidency. 
As a result of 91 such enquiries received in 1912-13, five plants 
have been erected and the owners’trained to drive and attend th^m, 
and^eight more are in process of erection. 
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The pafiujphlet ulra ad^at^es the installation of sng^ffoane 
and oilseed erudie^s, sm^ll c^on gins, grinding mills, rice hnllers, 
and other machinery to be driven .by pumping engines during' 
intervals when pumping is not requbed. 


As re^rds the steam ploughing tackle purchased in 1913 for 
experimental purposes out of funds pro'vided by the Sir Sassoon 
David Trust Fund, it is stated that the first year’s working has 
been a financial success. The tackle was hired out for ploughing 
land in the Dharwar district and 770 acres were ploughed to a 
depth of 16 to 18 inches and a profit of Bs. 607 realized on the 
season's working after providing for interest, depreciation, and 
repairs. As a result of this success the Bombay Government have 
decided to obtain a similar set of tackle for Gujarat. 

Altogether the results recorded in this pamphlet appear to 
have more than justified the appointment of an Agricultural Engineer 
in the Bombay Presidency. — [A. C. D.] *i 

* 

* * 

The International Institute of Agrriculture : Its Organization, its 

Work, and Resnlts.— Published at the Printing Office of the 

Institute in Rome, 1915. 

This publication printed in English and illustrated with 26 
photographs, is well worthy of pei;usal by every body who appre- 
ciates the value of organization and co-operation in agriculture. 
It descrilies how the Institute came into being, how it is managed 
and what work it docs. 

The idea* 9 f having an International Institute of this sort 
.originated in the miud of Mr. Da'vid Lubin, a citizen of the United 
States, It ‘ was warmly taken up by Uis Majesty Victor Emanuel 
111 of Italy and steps were taken to invite the representatives of 
all nations to an International Conference in Rome with the cbjeci 
of re&lizing it. The Conference met in Rome on May 28th, 1905, 
all. the great Powers^ and most of the others being repie^ted. 
The oonclusbns arrived aC are embodied in the Treaty June fth, 
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1906^ oieatiiig Institute. F6{ty j^verninSnts and ^teen Stet^ 
and Colonies have given their adherence to j)he p^cipldb and objects 
of the Xxeaty. The duties .pf this Institute as defined in Article 
9oS the Treaty ^re ^^ortly, to collect, study, and publish information 
concerning farming, v^table and animal prodlicts, and marlmt^, 
indicate the wages paid for farm work, make known the new diseases 
of vegetables and the, remedies for the, same, study* questions 
concerning agricultural co-operation, and submit for the approval of 
the Governments concerned measures for the protection of the 
common interests of farmers. 

The work of the Institute is divided among four bureaux: — (1) 
General Secretary's Department and Library, (2) General Statis- 
tical fBureau, (3) Bureau of Agricultural Intelligence and Plant 
Diseases, and (4) Bureau of Economic and Social Intelligence. 

The library of the Institute contains upwards of 33,000 volumes 
and 28,000 pamphlets. It regularly receives about 2,300 fresh 
periodicals. • ^ ’ 

A bureau of Agricultural Legislation has been opened since 
1911. It collects doemnents relating to agricultural legislation 
and publislies a year-book giving the full text of the most import- 
ant laws and regulations relating to agriculture promulgated in 
the preceding year. Three issues have been published. 

The Statistical Bureau aims at providing farmers With the 
most important figures relating to production and the markets. 
It collects reliable data regarding the state of crops throughout 
almost the whole world, the estimated and the actual harvests, 
wholesale and retail prices, etc., and publishes them in the (1) 
Monthly Bulletin of Statistics, (2) Year Book of Agricultural Statis- 
tics, or (3) special Monographs. ,, . 

The Bureau of Agricultural Information and Plant Diseaeips* 
is intended to keep farmers informed in regard to the progross 
made in agriculture and its allied sciences. it does thtouj^ 
a Mohthly Bulletin of Agricultural Intelligeiicc and Plant ]|^eases 
published in five language and whenever necessary, throu|^ Ihono- 
gcaphs on current questions. As this Bull^in has been several 
timra reviewed in this Journal aMetailed desoril>tion is not ^uired ‘ 
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here. Suffice^ it to *say thajjfi besides ioclading abstracts of the 
principal articles ^aud i^eviews published in all the important 
periodicals bearing on agriculture ,and its allied sci^tncos, it 
contains valuable original articles by of science who < are 
*Bpecialist8 in thei(; line. The two special monographs issued from 
(^is ’Bureau are (1) on the Present Organization of the services for 
the control of Plant Diseases and Insect, Posts in the different 
countries, and (2) on the world’s Production and Consumption of 
Ghomical Manures. 

The Bureau of Economic and Social Intelligence endeavours 
to keep farmers in touch with the progress of institutions relating 
to co-operation, credit, insurance and thrift. Three pubUcatioivs 
issue from this branch : — (1) Monthly Bulletin of Economic and 
Social Intelligence, (2) Monographs on special subjects, and (3) 
Communications to the Press. The Monthly Bulletin gives a review 
of aU the important evehts occurring in the field of agricultural 
economics, and^ is particularly useful to those officials who are guiding 
and shaping agricultural policy and to all who are inteit^ted in 
co-operation. The special Monographs on agricultural co-operation 
in various countries published by this Bureau may with advantage 
find a . place in the libiaiy of every intelligent co-opciator. 

A perusal of this pamphlet will not fail to convince the reader 
that the Institute has so far done much solid work and its utility 
is hSely to increase in future. — [E duob.] 


Report on the Oil Pressing Industry of the Bombay Presidency.— 

, By*Y. 6 . Pandit. Printed at the Gfevermuent Central Press, 
Bombay, 1914. 

This report owes its inception to a Besolution of the Govem- 
mwt of Bbbibay dated the 12th July, 1912, in which it was decided 
to uistitute a survey of the oil-pressing industry in that Presidency, 
and this work was entrusted to Mr. Pandit who has had consider- 
able Experience of the industry both in the United States and in 
thi(i country. The ];eport is of* unquestionable value to tho^ 
’ engaged in the oil-pressing industfy, putting forward as it dodb a 
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number of useful and practioalr hilts derived from^ the writers 
experience of both the orgahization and the '’wrorking of various • 
seed ortibhing factories in AAierica. It should also prove of parti- ' 
cular utility to those who think of setting up new oil-pressing mills 
for cotton seed, as the writer has not only ma^e valuable r^om- 
mendatidns but also given a detailed description of the uses to which 
the products and by-products of cotton seed can be pu{, and, has 
clearly and in a business-like nmnner brought out the causes which 
have led to the failure of the several attempts to establish this 
industry in Western India. The value of the successful utilization 
of by-products cannot be overestunated. Many an industry now 
makes more money from its by-products than from the commodity 
it was originally started to deal with. The attention of the capitalist 
is also drawn to the wide field of development and the great possi- 
bilities which await the establishment yi this country of factories 

for the extraction of oil provided they arc equipped and organiKd 

• * 

on th(^u|^ly sound modem lines. Particular stress is laid by the 
writer on the possibility of producing in India the best edible oil 
- from cotton seed and of utilizing the refuse oil, which is left over 
in the process of refinement, for the manufacture of soap. To 
those concerned with the agricultural development of this country 
the following extract regarding the by-products of this industry, 
viz., the oil-cakes which can be utilized for stock-feeding and also 
as manure is rather painful reading. 

“ The cake manufactured b^ factory method is being exported 
to foreign countries such as Germany, France, England, Belgium, 
Italy, otc.> ^ The chief reason for so doing is that there is su^h a 
great prejudice started by the Telis and others that this oil-cake is 
not suitable for feeding or manurial purposes. The* cake produced 
in the country secures a price in some respects almost 50*per 

cent, higher than the other cakes received in Europe. As a niatter 
*of fact, there is practically no difference in tjie manurial purposes of 
the cake whether produced by machinery or in country ghanis. 
Same is the case as regards tjjie feeding value of cake, because 
ffbput 7 per cent, of oil or caiho-;hydrates Is, essential as feeding, 
value for the animal system. Over anil above 7 or 8 per cent. 
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of oarbo'hyd^es is a waste feeding purooses to the oattlev. Of 
comae, the form oh the ghani cake uf diffetent from the machine* 
made cake, but that should make no difference as a feeding'valae.” 

V The neglect ii^ taking advantage of this cattie feed and manrure 
which is locally available and the supplies of which are likely to 
steadily increase amounts to a most serious economic error not 
only from the point of view of the farmer but also the capitalist, 
as he is bound to be discouraged at finding no home market for one 
of the principal by-products of his factory. To remedy this state 
of things Mr. Pandit suggests that the Agricultural Department 
should make special efforts to overcome the local prejudice against 
machine-made oil-cake by means of demonstrations on its model 
farms. He also recommends the purchase and distribution to 
agriculturists of oil-cake by agricultural co-operative societies. 
According to him the rai/yal believes that his cattle can be better 
nouiifdied on cotton seed fed whol^, whereas this is really an 
economic waste, it being useless for cattle to consume more than 
7 to 8 per cent, of carbo-hydrates. 

Granting that India, by exporting oil-seeds to Europe in such 
large quantities, is removing from the country the valuable nitrogen 
fertilizer provided by these seeds and that against this it may be 
argued that the practice of feeding whole cotton seed to cattle 
does 'result in this nitrogen finding its way back, nevertheless it 
cannot justify any statement that this practice as it stands is 
economically correct fanning. — [W. S.] . . 

Text-Book of Oeneral Therapeutles for Vetoplnarians.— -'B y Eugen 
FfioHNEBt . Professor of Pathology and Therapeutics, Berlin. 
Authorised translation by Louis A. Klein, Professor of 
Pharmacology and Veterinary Hygiene, University of Pennsyl- 
vania. Published by J. B. lippincott k Co., Philadelphia and 
London. Agents in India : Thacker, Spink k Go., CaleuttaV 
Price 12s. 6d. net. 

' This volume is ta translation of the fourth German edition ; 
the translatibr in lus preface refers to the lack of a similar work 
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in English and the popularity of the <t|erman^ition8»aud expresses 
the hope that the present edition will prove oqually servicaable 
’ to Engliati and American Veterinarians. Both practitioners and 
students will certaUly find much in this text book to interest and 
help them; the subject is treated. systematical^ and clearly but* 
without hnneccssaiiy detail so that its reading is pleasant and 
reference easy. 

In addition to chapters dealing with the general therapeutics 
applicable to diseases of the various parts of the body, there is an 
interesting account of the “ History of Therapeutics ” with brief 
descriptions of the several theories that have l>een advanced to 
e^lain disease processes and the methods advocated for their 
counteraction. 

The important subject of “ Disinfectants and Antiseptics ” 
is treated very fully and ably ; the German Veterinary sanitary 
regulations are given and since they are largely applicable to other 
countries, will repay careful study. . 

The section on/‘ Vaccination, Immunisation and Inoculation ” 
gives a concise account of this wide and important branch of thera- 
peutics ; the principles inv 9 ived are explained clearly and in suffi- 
cient detail to enable the clinician to understand the rationale of 
the various vaccines, sera and diagnostic agents that bacterio- 
logical research has placed at his disposal for the control of animal 
diseases. 

Other sections deal with Hydrotherapy, Massage, Electro- 
therapy, Bleeding, and Air as a Remedy ; in these the practitioner 
will findl,mpny new and helpful ideas. 

We can confidently recommend this work to Veterinarians 
as a lucid and up-to-date account of the iherapeiiCics applicable 
to domesticated animals and one which will assist them in deaJju^ 
with the various problems that are constantly being submitted 
for solution in their daily practice. — [A. W. S.] 


In the last November and llecember issues of the BuUuin 
^Boenonfio and Soeiid InteO^genoe, Borne, illr. F. Noyces, i.o.s., 
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'UndeT-Secretory to the GoAiiiimment of India in the Revenue and 
AgMcultnre Depafumentj* contiibntes'an article of 27 pages on Land 
Revenue Administration and Tenures in British India. The standard 
works on this subject, consist of three massive volumes by Baden 
PoiYell of some ^00 pages each, backed up by the chapters of the 
Imperial Gazetteer of India dealing with Land 'Revenue dnd Rents, 
Wages and Prices and the Resolution of the Government of India 
on the Land Revenue Policy, 1902. On looking at Mr. Noyce’s 
article it wUl at once strike the reader that the compression of such 
a mass of information into an intelligible account suitable for a 
short article of some 27 pages is in itself an accomplishment of 
some magnitude. And so well has the author arranged the subject 
matter and so admirable and precise is his method of dealing with 
it that he has managed to give within these limits a conspectus of 
the whole subject. He t^ats the subject under three main heads : 
(1) the tenure of land relative to the State, (2) the relations of 
tenants to the^landholdcrs, i.e., to the persons who have direct rela- 
tions with the State, and (3) a brief account of the land revenue 
administration. Mr. Noyce’s accmint of the deductions made by 
the State in its land revenue scttlcn^ent, with a view to favour 
agricultural improvements as given below should be of particular 
interest, to the readers ’of this Journal ; — 

The second class of deductions of a temporary nature are 
those the object of which is to favour improvements, such as the 
construction of wells, irrigable diannels or tanks (artificial reser- 
voirs) carried out by a land-holder at his own expense. In Madras 
and Bombay, all such improvements, whether effected, by the 
cultivator entirely from his resoiu^es or with the as^tance of a 
loan taken fi^om the State, are exempted in perpetuity from assess- 
ment. In^ the zamindari provinces the State has not, however, 
similarly surrendered all share in improvements. The principle 
followed is that additional assessment should not be imposed untjl 
the. private laboiu or capital expended upon them has had time • 
to reap a remunerative return. In the JENmjab, Bengal, and Bihar 
aifd Orissa, the terimof coemption has been fixed without reference 

4l % ^ % 

to the tterm of settlement at 20 years for masonry wells, five years 
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for canal distributaries and 10^ yej^rs for^ tfthcr inigation wor^s. 
In the United Provinces and in the (le;itral J*1■o^’iu^e8, irrigation 
works lyt constructed by Cjovcrumeiit are exempted for the term* 
next following thejr cojisl ruction. As the term of the settlement 
in the former provinces is 30 years and in the Hitter ‘it) years, thfe 
means that the ay^rage period of exemption in the one (iase* is 45 • 
years and in the oth(jr^30 years. The rules of all tlw'se provinces 
provide for the grant of longer terms of exemption in special 
cases.” 

In short the art ie.le is definite and concist^ to such a degive tlnit 
even those who have no first-hand knowlcidge of India will ilerivc 
from its perusal a clear idea of the policy which guides the Imperial 
and i*rovia(!ial.CJovernments in counectioii with this all important 
subject, how and on what principles settlement is (jarried out and 
such other cogiuite matters.— {Editor.] 
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The id grfou/f Mraf Jowrmd of /ndfo.— -A Quaiforly Journal* dealing with Hiibjects connected 
witti agricultural economics, field and garden crops, eoonomio plants and ^fruits, soils,. ' 
manures, methods of cultivation, irriration, olimatio conditions, insect pei^, fungus 
disesees, co-operative credit, agriouUurai cattle, farm implements and other agricultural * 
matters in India. Illustrations, inoludisig coloured plates, form a prominent feature of the 
». Journal. It is edited bp the Agrionltural Adviser to tlm. Government of India, nssisted 
« by an Advisory Committee of me Staff of the Agricintnial Renearch Institute, Pdsa. 
dnmial Aihrer^ffon, Ks. 6^ or 8f. 0d. inolndinR postage. Single copy. Us. 2 or 3f. 
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Voi. I. fin. 1 

I 

t 

Vol. I, No. II. 

Vol. I, No. III. 

Vol. I. No. IV. 
Vol. I. No. V. 

Vol. 1, No. VI. 

Vol. 11, No. I. 

Vol. II, No. II. 
Vol. II, No, 111. 

Vol. II, No. IV. 

Vol. II. No. V. 

Vol. II. No. VI. 

Vol. TI, No. ,VI1. 

Vol. II. No. vni. 

Vol. 11, iSo. IX. 
Vol. Ill, No. I. 

Vol. Ill, No. II. 

Vol. Ill, No. III. 

Vrl.lII, No. IV. 

* I 

Vol. Ill, <fo. V. 

Vol. Ill, No., VI. 

• 

Vol. l.V, No. 1. 


f BOTANICAL SERIES. 

.Studies in Koot-Parautiain. The Haustorium of SaulaiuM albutn.^ 
Part I.— Barly Stacres up to Penetration, by (1 A. Bakkieu,#UoA., y.L.s. 
Price, Ke. 1. ((hU of pHnt.) 

Part II.— The Structure of the Mature Haustoriiim and the Inter-relationb 
between Host and Parasite, by G. A. Bauisku, m.a., y.L.H. IVice, Ks, S. 
(Oaf of prifU,) 

Indian Wheat Kusts, by K. J. Butlkr, m.b., and M. Hayhak, 

U.V.8. Price, Ra. 3. (Out ctf print.) 

KiinRiis Diseases of Siiesrcane in Bengal, by B. J. UUTLKK, M.B., V.L.S 
Price, Rs. 3. (Out of jftrint,) 

Qouiypiwn ohtu8\folium^ Roxburgh, by I. H. Buukill, m.a. Price, Re. 1. 

An Account of the Genus Pythiutn and some Chytridiar4iw, by B. J . 
Butler, m.b., f.l.b. Price, Rs. 4-8. 

CiphdleuroM virssesns, Kunie ; The *Red Rust’ of Tea, by Harold H. 
Mann, d.8c., f.l.8. ; and«G. M. Hutouimhor, b.a. Price, Rs. 4. fOut of 
print.) 

Some Diseases of Oere.als caused by St^eroitpora graminicola^ by B. J. 
Butler, m.b., f.l.8. Price, Re. 1-8. 

The Indian Cottony by G. A. Gammie, f.l.b. Price, Rs. 7-8. (Out of prtnf.) 

Note on a Toxic Substance exci*eted by the Roots of Plants, by F. 
, Fletcher, m.a., fi.8c. Price, Re. 1-8. 

Stiitlies in Root-Parasitism, HI.— The Haustorium of Olax neandem^ by 
G. A. Barber, m.a., f.l.r. Price, Rs. 2-8. ^ 

Studies in Root-ParaSiitisro, IV.— The Haustoi-iiim of Cawtiera Rheedii. 
by G. A. Barber, m.a., f.l.s. Price, Rs. 2-8. (Out of print.) 

Some Kxperiments in the Hybridisintr of Indian Cottons, by P. F. Fyhok, 
B.A,, F.L.8. Price, Ro. 1-8. (Out of print.) 

The Varietal Gharacters of Indian Wheats, by Albert Howard, m.a>. 
F.T..H. ; and Gabrikllk L. G. Howard, m.a. Price, Ke. 1. (Out of 
print.) 

The Mulberry Disease caused by Corynoum mort, Norn., in Kashmir, with 
notes on other Mulberry Diseases, by E. J. Butler, m.b., f.l.r. Price, 
Re. 1-8. (Out of print.) 

The Wilt Disoaso of Pigeon-Pea and the Parasitism of Neooosmospora 
miinftcta. Smith, by B. J. Butler, m.b., f.l.b. Price, Rs. H. 

Studios in Indian Tobaccos, No. 1.— The Types of Nicotiana ruHica^ L., 
Yellow Flowered Tol)aoco, by Albert Howard, m.a., a.r.c.k., f.l.b. : 
and Gabriklle L. G. Howard, m.a. Price, Us. 4. 

Studies in Indian Tobaccos, No. 2.— The Types of Nicotiana tabamm. L., 
by Albert Howard, m.a., a.u.c.k., f.l.8.; and GARRi,KLr.f L. C. 
Howard, M.A. Price, Rs. 9. , 

Studies in Indian Fibre Plants, No. I.— On two Varieties of Sann, 
Orotalaria jicncsci, L., by Albert Howard, m.a., a.r.g.b., f.l.s. ; and 
\FaBRiBLLE L. G. HOWARD, M.A. Price, Re. 1. 

The Influence of the Environment on the Milling and Baking Qualities of 
Wheat in India, No. I.— The Kxperiments of lW-08 and 1908-09, by 
Albert Howard, m.a., a.r.c.8., f.l.8. ; H. M. Leake, m.a., f.t<.8. : 
and Oabkielle L. G. Howard, m.a. Price, Re. 1-8. 


The Bud-Rot of Palms in India, by B. J. Butler, m.b., F.L.B. Price, 
Rs.2. , 

The Economic Significance of Natural Gross-fertilixation in India, by 
Albert Howard, m.a., a.r.c.8., f.l.8. ; Gabriellb L. G. Howard, 
M.A. ; and Abdur Raumam Krak. Ppee, Rs. 4-8. 


Millets of the Genus EifaHa in the Bombay Presidency and Sind,, 
by G. A. GlkMMii{, F.L.8. Price, Ke. 1. , * 

c « * 



BOtAXiCAL 5EKIfi5— «ot^. 

• ^ 

Vol. IV, No. II. Studies in Indian Fibre Plants, No. 2.— On some new Varieties of 

sannabintif, L., and HibUpu Sahdarifa^ L., ^ •Albbrt How^f», 
M.A., A.K.O.8., F.L.B. 1 ^ andiOABRIBULB L. C. ItOWARD, M.A. Pnco, 

* 

Vol. lA’, No. III. Notes on the Incidence and Effect of Sterility and of Cross-FertilisatioiT 
in the Indian Oottons, by H. M. Lbakb, m.a., and Ram Pkasao. Price, « 
Re. 1. 

Vdl. IV, No. IV. The Inheritance of Red Colour, and the Regularity of Self-fertilisation 
in Ccrchorui AanjrtifaHf, L., the common Jute Plant, by I. H. Buiiki>l,# 
M.A., F.L.8. and R. S. FiMLOW, B.8C. Price, ^Re. 1. 

Vol. IV, V. Observations on Certain Extra-Indian Asiatic Cottons, by H. MT. Lkakk.^ 
^ M.A, and Ram Pra8A1>. Price, Ue. 1-8. 

Vol. IV, No. VI. . The Morphology and Pai^asitism of Rhizocioniat by F. J. F. Shaw. v.hc.. 
A.K.n.B., if.L.B. Pidce, Rs. 2. * 

Vol. V, No. 1. Oil the Inheritance of some Characters in Wheat. I, by A. Howauu, m.a., 
A.U.C.H., y.L.8. ; and Oabiiibllb L. C. Howard, m.a. Price, Re. 1. 

Vol. V, No, II. The Influence of the Environment on the Milling and Raking QnulitieN 
of Wheat in India, No. 2.~The Experiments of 19(l9-10and 191011, by 
A. Uow'AKD, m.a., A.it.u.B., y.L.8. ; U. M. Lbakb, m.a., v.l.h. ; smi 
Oauhibllk L. C. How'abd, m.a. Price, Re. 1. 

Vol. V, No. III. Tho Varieties of Soy Beans found in Bengal, Bihar, and Orissa and tbcii- 
commorcial possibllitios, by E. J. Woodhoubb, m.a., f.l.h. : and C. 
S. Taylor, b,a. Price, Rs. 2. 

Vol. V, No. IV. On PAyfo/iAIhora nov. spec. Anew Disease of tlio Castor Oil 
Plant, by J. F. Dabtur, b.hc. Price, Us. 2. 

Vol. V, No. V. Studies in Perono»porae«m^ by E. .1. Butlkk, m.ii., kl. 8.: and G. 
S. Kulkauni, L.Ag. Price, Rs. 2. 

Vol. VI, No. I. Notes on Pollination and Cross-Fertilization in the Cenniion Uice Plaut, 
Oryza softra, Fjiiin., by G. P- HKerou, m.a., b.8c. Price, Ue. 1. 

Vol. VI, No. II. A Sclerotial Disease of Rice, by F. J. K. Sjiaw, b.8c., a.k c h., k.l.b. 
Price, Ro. 1. • * 

Vol. VL No. III. Studies in Indian Tobaccos, No. 3.— Tlio inberifknee of Cluiracters in 
Nicotiana iahnvum, L., by Gai^kibllb L. C. Howard, m.a. Price, Its. .3. 

Vol. VI, No. IV. Studios in Indian Cottons, Part l—llio Vegetative Characters, by H. M. 
Lkakk, m.a., f.l.8. ; and Bam Prakad. Price, Rs. .*1 K. 

Vol. VI, No, V. Ued Rot of Sugarcane, by B. J. BI'TLBK, m.u., F.L.8. : 'and A. Hafiz 
Khan. Price^ Uc. 1. * 

Vol. VI, No. VI. Some New Sugarcano Diseases, by K. J. Butlku, m.ii.,* k.l.k, ; and 
Abdul HaFiz Khan. Price, Us. 2. 

Vol. VI, No. VII. A Preliminary Note on the Classiticatibn of Uice in tho Central Provinces, 
by R. J. D. Graham, m.a., r.8c. Price, Ue. 1-8. 

Vol. VI,No. VJII. The Influence of the Environment on the Milling .ind Baking Qualities 
of Wheat in India, No. 3. The BxperimeiitN of J911 12, by A. Nowakd. 

V CM.B., M.A., H. M. Lbakb, m A-,aii(lG. L. C. Howard, m.a. Prhte, Uc. 1 
or ]jr. fki- 

Vol. VII, No, I. Studies in' Indian Sucaresunes, No 1, Punjab canes^ by C. A. Bakhkr, kc.d. 
Price, Rs. 3-8 or .'ir. 6d. 

Vol. Vll, No. 11. The Distinguishing characters of Siigarcanes ciiUivatod at Saboiir, h,v 
E. J. WooDHOUME, M.A. ; 8- K. Basu, m.a. ; and C. Somers Tavi.ok. 

» , B.A. Price, lls. 1-8 or 2ir. od. • 

Vol. VII, No. fll. Potato Blight in India, hy J F- Dahtur, b.bc. Prico, Ue. 1 or Is. fw/. 

Vol. Vll, No. IV. The Genus /f/o'sr/cfotifa in India, by F. J. K. Shaw, k.8c., and S. L. 
Ajickar, fi.A. (/w /As |#rsrs.) * 

Vol. VII, Mo. V. Experiments on the Physiology of Indigo-yielding Glucosides, by F. U. 

iWiiell, R.A. {J/f (hti prszB,) • * 


CHEMICAL SERIES. 

•# 

Vol. M, No. I. The Composition of Indian Jlain and bew, by J. Walter Leather. 

Pli.D., F.I.O. Price, Re. 1. * ^ 

Vol. I, No. II. The Composition of tlie Oil-Seeds of India, by J. W. Lkatukr, rh.D., f.i.u. 
Price, Re. If [Out qf print.) 

Vo). I, No. III. The Pot-Culture House at the Agricyiltural Ueseareh Institute, Pdsa, by 
* J. W. Lbathbr, Fh.D-I f.^lC. Price, Rs. :k 



Vo^. l,No. W 
c 

Vol. I, No. V. 

§ 9 

rVol. I, No. VI 


Vol. I, No. vir. 


Vol. I,No. VIIl. 
Vol. I.No. IX. 
Vol. I, No. X. 
Vol. II. No. I. 

Vol. II. No. II. 
Vol. II. No. III. 


Bimrimenta on iho Avaikbliity of PhooptaatM and Fotaah io^ Soils, by ; 
Vf. LbItbbb, ]>h.D^, T.l.a Prioe, Be. 1-8. ^ ' 

f The Construction of Drain GauiKes at Pdsa, by M . H. AbbOI^T, ir.iH 8 T.o.B., 
with APrefaoAy J. W. LBAKHNh, Ph.D., r.x.a Price, Ks. 3. {Ouia/prM*) 

The Loss of Water from Soil ditrihcr Dry Weather, by J. Waltbi| Lbatbbb, 
Ph.D., F.X.C. Price, Rs. 2. (Out cf print,) 

The System Water, Calcium Carbonate, *Carb(Biic Add, by J. Wai/TBB 
taaj[i^BR, Ph.D., P.X.C., and Jatxndba Nath Sen, m.a. Price, 

Water Requirements of Orofis in India, by J. ^aFiTBR Lkawbk, Ph.D., 
F.I.C. Price, Rs. 8. ' 

TheNathreof the Colour of Black Oottofl Soil, by H. B. Anmbtt, b.sc. 
Price, Re. 1. 

Water Requirement! of Crops in India— II, by J. Walter Lbathbb, 
Ph.D., F.I.C. Price, Rs. 2-8. 

The Composition of the Milk of some Breeds of Indian Cows and 
Buffaloes and its Variations, Part I. The milk of some breeds of Indian 
Cows, by A. A. Mbooitt, b.bo. ; and H. H. Mann, d.bc. Price, Re. 1-8. 

Records of Drainage in India, by J. W. Lbatubr, Ph.D., F.X.C. 
Price, Re. 1. , 

The Sab System of Rice Cultivation in Western India, by H. H. Mank, 
D.80. ; N. V. JOSHI, B.k., B.BC., L.Ag. ; and N. V. KANlTKABr B.Ag. 
Price, Re. 1. 


Vol. II, No. IV. 

Vol. II, No. V. 
Vol. II, No, VI, 

Vol. Ill, No. I. 
Vol. Ill, No. II. 

Vol. Ill, No. III. 

I 

Vol. Ill, Ko. IV. 
Vol. HI. No. V. 
Vol. Ill, No. VI. 

f 

9 

Vol. Ill, No. VII. 
Vol.'Kl,No. VIII, 

Vol. in. No. IX. 
Vol. IV,fNo. I. 

Vol. 'V, No. II. 
Vol. IV, No. III. 


The Composition of the Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations, Part II. The milk of some breeds of Indian Buffa- 
loes, by A. A. M^goitt, b.bo. ; and H. H. Mabb, d.bc. Price, Re. 1-8. 

A contribution to the Knowledge of the Black Cotton Soils of India, by W. 

• H. Habkibob, M.BC. ; and B|. 1^ Rakabwaiii Sivab, b.a. Price, Re. 1. 

Th6 Date-Sugar Industry in Bengal, an Investigation into its Chemistry 
and Agriculture, by H. B. ABNrrr. B.Bo., assisted by Q. K. Lblb, 
L.Ag. ; and Bhailal M. AirxB, ba. Price, Rs. 3. 

Rvaporntion from a Plain Water Surface, by J. Waltrk Lbathkh, Ph.D., 
F.i.c. Price, Re. 1. 

Studies in the Chemistry and PhysiolocT of the Leaves of the Betel- Vine 
(Piprr Sgtie) and of the Commercial Bleaching of Betel- Vine Loaves, 
^ H. H. Manb, d.hc. : D. L. Sahabrabuodhk, b.8c., L.Ag. ; and V. G. 
Patwakdhab^ b. A g, Price, Re. 1 -8. 

The Gases of Swamp Rice Soils, their Composition and Relationship to 
the Crop, by W. H. Harkibob, m.bc. ; and P. A. Subramania Aiyku, 
B.A. Prioe, Ro. 1-8. 

The Experimental Error in Sampling Sugarcane, by J. W. Leather, v.d., 
Ph.D., v.1.0. Price, Re. 1. « 

The Fractional Liquefaction of Rice Starch, by F. J. Wahth, m.bc. ; and 
D. B. Dababbett, B.8C. Price, Re. 1. 

The Yield and Composition of the Milk of the Montgomery Herd at Pi'isa 
and Errors in Milk Tests, by J. W. Leather, v.d., ph.D^, F.I..O-, and 
A. C. Uobbb. Price, Re. 1 or It. 6d. 

The System Potassium Nitrate, Sodium Chloride, Woter, by J. W. Leather, 
*ikD.. Ph.D., F.I.C. ; and Jatibdka Nath Mukbkjbb, b-a., b.8c. Price, 
Re. I or If 6d. 

The Systems— (A) Water, Magnesium Carbonate and Carbonic Acid, (B) 
Water, Calcium Carbonate, Magnesium Carbonate and Carbonic Acid, 
by J. W. Leather, v.d., ph.D., f.i o. ; and Jatibdba Nath Seb, m.a. 
Price, Re. I or Is. 6d. 

Studios of an Acid Soil in Assam, by A. A. Meggitt, b.8c. Price, Re. 1-8 # 
or2t. M. .. c 

The Gases of Swamp Rice Soils, Part II, Their UtiHaation for the Aeration 
of the Roots of the Crop, by W. H. Habribob, m.bc. and P. A. Sueba- 
MABIA Aiyer, E,A. PHoe, Re. 1 or If. W 

Soil TBmperftturei,,by J. W. Leather, v.d., f.i.O. Prioe, Bs. 2 or 8f. 

Soil Gasel, by J. W. LEATbsi^ v.D„ f.lc, (In fhg prtu.) 


BNTpiMOLOaiCAL SBR^B9. 

Voi, I, dlo. L Ihj BamU y Loeurt— A report on th« of lMi04, by 11, 

Price, Ri.i-8. ’T • f , 

ypl. I, So. II. The mote Importauij Inieoti Mniipiu to Indian AKtionltiire, by H. M. 

f ■■,8,, lmoerRi-3. lOvt ()/ print,) , , 

Vol, i, ifo. III. The Indian Snrfdbe GaterpiHare of the Genua AgrotU, by H. M* 

• *• 0. 0. Ohobh, B.A. Price, lie. 1-8. 

\0u% of jvrafe) 


Vole I, No. IV. Individual and Seaional Variations in NslophiU Thsivora, Watorbouie. 
^ with description of a new species of Helopeltis, by Harold H. Maisn, 

^ D.MJ. Price, Heel-& 

Vol. I, No. V. TheOocoida attacking; the Tea Plant in India and G^Vlon. by K. R. 

Qkrbn, F.S.8., r.z.B.: and Harold H. Mann, d.sc. Price, Re. 1. 
(Out of pHut.) 


Vol. I. No. VI. The Mustard Sawdy, by H. M. LlFROY, V.A., F.K.8., F.z.8. ; and C. C. 
Qhobh, B.A. Price, Ke. 1. (Out of print.) 


Vole II, No. I. The Rice Bur, by H. M. LRFRor, m.a., f.r.s., p.z.b. Price, Re. 1. 

Vol. II, Noa II. Remarks on Indian Beale Insects {Coeeidtw)^ Part III, by B. R. Gkrbn, 

* F.K.8., F.Z.8. Price, Re. 1-8. 

Vol. n, No. III. The Red Cotton Bur, by Hk M. Lrfkov, m.a., F.R.8.i f.z.b. Price, Ro. 1. 
(Out of print,) 

Vol. II, No* IV. Tbe Oastor Semi-Looper, by H. M. Lefrov, m.a., k.r.b., f.z.s. Price, 
Re. 2. (Out of print.) 

Vol. II, No. V. The Tobacco Caterpillar, by H. M. Lsfroy, m.a., f.r.8., f.z.s. Price, 
Re. 1-8. (Out qf print.) 

Vol. lIvNo. VI. The Cotton Leaf-Roller, by H. M. Lbfroy, M.k., f.b.b., f.z.8. Price, 
Re. 1-8. (Out of print.) 

Vol. II, No, VIT. Notes on Indian Scale Inseots (Coeoidtg), by H. Maxwell-Lefroy, m.a., 
F.B.8., F.Z.B. Price, Rea 1-8. (Out of print) 

Vol. II, No. VIII. Life-Histories o( Indian Inseots (Coieopiera-I), by H. Maxwbll-I^kkoy, 
m.a., F.B.B., F.8.B. Plioe, Rs. 2. • 

Vol. II, No. IX. Life- Histories of Indian Insects— Some Aquatic Rhynehota and 
Cotooptora, by D. Nowhckteb, b.a. Price, Re. 1-8. 

Vol. II, No. X. Life-Histories of Indian Ineects— III. The Rhinoceros Beetle (Oryetet 
. rhinoeoroi) and the Red or Palm Weevil (Bhynefiophorus /ny-uyinoui), 

\ byC. .C. Ohobh, B.A. Price, Ra. 2. 

Vol. 111. The Food of Birds i^ India, by C. W. Mason, M.B.B.A.c.y edited by H. 

Maxwill-Lbfrot, M.A., F.E<B., F.Z.B. Price, Us* 7-8. 

Vol. IV, No.* I. Bri Silk Jiy H. Maxwkll-Lbfroy, m.a., f,b.8., f.z.s. ; and C. C. Ohobh, 
B.A. Pricoi Rs.. 3. 

Vol. IV,*Mo.* #11. TetrlRinm (AeridiiniB) in the Agricultural Researoh Institute, Pusa, 
Bibar, with descriptions of new 'species, by J. L. Hanchjck*. f.e.8. 
Price, Ijte. 1. 

Vol. IV, No. III. The Big Brown Criokot (Braohytrypoo aohatinui, Stdlf), by 0. C. Ohobh, b.a. 

Price, Re. 1. . ^ 

Vol. IV, No. IV. Life-Historfes of Indian Inseots— IV (Hpifisnoptera),* by 0. R. *DbTT, 
B.A. Prioe, Ra. 2. 

Vol. IV, No. V. Inquiry into the Insecticidal action of some Mineral and other Compoulids 
on Caterpillars, by H. BfAXWELL-LEFROYf M.A., F.B.B., f.z.8., ana R. S. 
Finlow, B.B0. Prioe, Re. 1-8. (Out qf print.) 

4 • 

Veil IV, No. VI. The ** PmUo " Diaesae of Indigo, by A. J. Grove, m.bc.; and C. C. Ohobh, • 
B.A. Pricet Re. 1-8 or^2f. Ba. ' 

Vol. V, No. I. Life-Historiee of Indian Inaeota— y. LijMoptora (Butterdies), bif C. G, 
0|IOBB«B.A. Prioe, Ra, 2-8 or 8f. M 



ftA^BRIOLOdlCAL SBRIBS. ' 

Vol. •!, JHo. i. Studies In SaotarioloirioA^AiiidyiiB of Indian Soils, Ko. 1,1910-11, byO. M. 

, • Hotchinboh, B.A. Price, Rs. 2-8. 

Vol% 1, No. II. Aaggpur Tolutc^ Wilt, bjC. ]!||. Hutohxnbon, 'b.a. Price, Rs. 2. 

Vol. I, No 111. New Nitrite-formina OraBiiism, by N. V. Jorhi, b a., bbo., L.Aa» 
• Price, Re.* 1 or Rr. 6cf. * 

j^ol. 1, No. IV. Asotobacter and Nitrogen Fixaticui in Indian Soils, by .1. H. ^Walton, 
B A*. B.Kc. Price. Rc. 1 or If. 6e/. 

Vol. I, No. V. Bacterial Rot of Stored Potato Tubers, byKJ. MuHutchinbon, b.a. ; and 
• N. V.^OBHl, B.A., R He., L.Aa. Prico, Re. 1 01 ' If. 6d. 

Vol. I, No. VI. Hakhar— the Indian Rice Beer Ferment by G. M. HtmmLN SON and 0. S- 
. ' Ram Ayyar, B.A. (/n lA# prsff). ,1 


VBTBKINARY SBKIB5. 

Vul. I, No. I. Anaphylaxis in the Larger Animals, by Major J. D. B. Holmbk, m.a., 
D.Bc. Price, Rs. 2. 

Vol. 1, No. 11. iSalvarsan in the treatment of Siiria in Horses, Dogs, and Rabbits, by Major 
J. 1). B. HolNiw. M.A., D.HC. Price, Re. 1-4. 

Vol. 1. No 111. Some more sitocessful Experiments on the treatment of Surra in the 
Camel with recommoiidationi for Systematic treatniont, by A. S. Lkkhk, 
M.K.av.s. Price, Re. 1. 

Vol. 1, No. IV. On the Imniiino Bodies occurring in Anti-Rinderpest Serum, and on the 
Variations occurring in the Serum Proteins of Animals dfiring 
Rinderpest, and during Immiiniiatioii and Hyper-Immiiniaation, by P. 
Habtlby, D.Bc. Price, Ks. 2. 

Vol. II, No. I. Some cases of Surra treated in the Field and in the Laboratory during 
the Autumn of 1911, by Major J. D. B. Holmrb, m.a., d.bu. 
Price, Re. 1. 

Vol. H, No. 11. Uiiiderpest: Fiirtbor Investigations on Questions connected with the Bco- 
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PabBLEMS OP A RURAL MILK SUPPLY* 
THB KEEPING QUALITY OF MILK 'AND ITS TRANSPORT. 


IIT 

ROBERT G. AI^N. M.A., 


EURA TUM. 

On page 291 of this Journal, Vol. X, Part III,^ Jfily 1915, 

the line 

“In 1913, 119,200 lbs. green fodder (cut before flowering) ’’ 

should be 

“ In 1913, 11,920 lb. green fodder (cut before flowering).” 

as Teiy iiitie was known as to \he keeping quality and capacity for 
transport of buffalo milk under hot wedther conditions, it was felt 
that Effiiy* information on these subjects would be of great ^help. 
Dhring the process of these experiments the maximum shade tem- 
perature varied from 102®— 110“ Pah. The diumaPVariation in the 
dairy room was 86°— 92“ and in the galvanized irqn shed ^m 
84“— 109“ Pah. 

*,The enquiry was divided into twq eections: — 1. Keeping 
capacity ; 2. Suitability for transport — ^the results of whijh were 
combined in the concluding expenments. The writers do not pro- 
leiB to have established any factp, qot alreadyl^own to those engaged 
in dairying at any rate in the . first sednon, though the otatments 

( 829 ) 28 




PabBLEMS OP A RURAL MILK SUPPLY.’ 

THE KEEPING QDALITY OP MILK’ AND ITS TRANSPORT. 


BY 

ROBERT Or. ALLAN, M.A., 
Prhteipal of th« Agricultural College, IVagpur, 

ARB 


J. V. TAKLE, L.Atf., 

Dairy AtsiekMi, College Sxperime^llai Dairy, Nagpur. 


This note is a synopsis of the results attained in some 16 experi- 
ments dealing with the keeping qualities and suitability for transport 
of various kinds of milk, tcarried on at the College ’Dairy, Nagpur, 
in the hot weather of 1915. These experiments were originally 
started with a view to elucidating the problems arising from the 
possible establishment of rural milk supplies outside Nagpur, in 
which the majority of the stock employed would be buffaloes ; and 
as very little was known as to Ihe keeping quality and capacity for 
transport of buffalo milk under hot wedther conditions, it was felt 
that any • inf ormation on these subjects would be of great ^help. 
During the process of these experiments the maximum shade tem- 
perature varied from 102° — 110° Pah. The diumar Variation in the 
dairy room was 86° — 92° and in the galvanized irqn sl^ ^m 
84°— 109° Pah. 

'„The enquiry was divided into twq sections: — 1. Keeping 
capacity ; 2. Suitability for transport — ^the results of whi^h were 
combined in the concluding experiments. The writers do not pro- 
fess to have established any facte, not alreadyH^own to those engaged' 
in dairying at any rate in the first section, though the atatements 

( 8S9 ) 28 
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may prove of some in^rest as fixpiiessing in tabular form the effects 
of different nulkin^ conditions, different temperature conditions, 
and different treatments of milk under Indian conditions. As 
regards transport the vnriters are not aware' of any previously pub- 
lished information bn the problems associated with the road transport 
of buffalo milk for sale as whole milk, and such facts as they note 
and such deductions as they make may be of interest. 

I. Ke&ping tjvalUt/ in mUk in rdation to the time required 

for transfort. 

The milk experimented with was buffalo milk. Experimental 
work was divided iitto : — 

(а) A comparison of the effect of different milking methods ; 

The two methods adopted were : — 

(t) Milking as practised, at the College dairy, the animals being 
carefully cleaned before being milked on a clean platform, 
on wliich dust has been laid, milking being done into 
sterilized closed pails through a filter, the milkman 
washing before milking. 

{ii) Milking as practised in an ordinary dairy, the animals 
receiving no special cleaning attention, milking being 
done in the stall into open pails which have been only 

. washed out and not sterilized. 

(б) A comparison of the effects of different conditions under 

whichj after milking, tluf milk was kept. 

The two conditions of storage during esperiment were (i) the 
. dairy Store room, and (ii) a galvanized iron shed. 

(e) A comparison of different methods of treating milk produced 
unddt and kept under the above conditions. 

' ' (The 00 % was treated' in four ways : — 

(1) Untreated, ie., set aside as received from the buffalo. 

(2) Cooled to 40** Fah. at noilldng and then set aside. 

(3) Cooled to 40** Fah. and fitted with a muslin jacket connect- 

ed with a water siqpj^y, and being thus maintained 
' at a temperatnre almuj 7()*— >76** Fah. througlioat the’ 
time un^ observations. 
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(4) Fasteuxised to 100° foj; 1^ minutS, o6ol«(f to 40° Fal). 
and then set aside. 

Doting the ezpraimente acid readings were made at milking* 
6-2.6*30 A.M., at aooir, 3'' f.h., 6 p.m., and next morning. The 
potability of the milk and the character of ^urd formed wore 
careftilly noted. In all experiments the milk was studied in ’ 
duplicate samples. 

The figures below give the average increase of acidity over that 
present at the time of milking in conditions of storage (i) and (ii) 
milked in two methods (i) and (ii) mentioned above. It will thus be 
seen that each figure is the average of 4 samples dealt with by 
■treatmeuts (1), (2) and (4) above. 


Time 

Umtrbatid Milk 

^11111111012111^^ 

Pabtbubizeu and 
Cooled 

Good 

condition 

1 

; Ordinary 

1 

Good • 
condition 

Ordinaiy 

Good 

condition 

Ordinary 

After Scours 

0*05 


0-0 


• 0-0 

0-0 

„ diiouri 

0-285 


0*01 1 


0*0 

0-0 

„ 11 houre 

0-483 


0*26 i 

VI 

0-25 

0-23 

H 24 houre 

0-06 

8*9 

7*67 

7*8 

8*2 

7*6 

1 


A study of these figures will show the pronounced esSSdt of the 
milking conditions on the keeping quality of untreated and merely 
cooled milk and the advantage shown by pasteurization when the 
milking condition is of uncertain character. The curds formed were 
also indicative of the effect of tontamination at ipilldng. In three 
cases out of four in eiqierimental methods (1) and (2) under good 
milking conditions the curd eventually formed was a pure l^ic one 
or nearly io. Under ordinary milking conditions in none of the 4 
cases in experimental methods (1) and (2) were thavurds formed of 
lactic character ; all showed the introduction of a number of o^her 
forms of bacteria. 

.Pasteurization appeared to neutralize eq|;irely the defects of 
milking conditions. In this case the conditidn in which the,paste!tir- 
ized nulk was kept, as indicated in the next group of experiinents, 
appeared to have the most ^Eect! Up to 8 hvnrs the milk remained 
apparently unaffected in either Audition of stdrage and frqm either* 
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making source, after thWin the hotter conditiou of storage deteriora- 
rtion was rapid and tide ourd was formed by 11 hours after milking. 

The general showing of this experiment with regard to transport, 
is the importance of a really good milking method for all milk to ‘be 
issued untreated or cooled, the value of pasteurizing and the depend- 
' ence of the distance of possible transport on the milking conditions. 

The n&t group of figures give the increases of acidity over the 
initial acidity, in conditions of storage (i) and (ii) in the 4 experi- 
mental methods of treatment, the milk in each case being milked 
under goo^ conditions. 


j 

Position 

1 

Untkbatkii 

2 

GooLvn 

* 

9 

Cooled and 
KEPT COOL 

4 

Pamtburized 

AND COOLED 

• 

! 

(a) Good 
ordinary 

{b\ Hot 
auout 

vr-w 

above 
(a) ' 

(a) Good 
ordinary 

(6) Hot 
12“-18“ 
above 
(«) 

(a) Good 
orainary 

w 

above 

(a) 

(a) Good 
ordinary 

above 

(a) 

After filioiirs 

0 


0 

0* 

1 

0 

! 

0 


0 

„ 8 hours 

0*1 


0 


0 

0*05 

0 , 

0 

M 11 hours ... 

0-27t 

Ei3H 

017 

O'SOt 

0 

0*05 

01 

0*4* 

„ 24 hours ... 

9-9» 

1 

8-22» 

e‘46» 

8-9» 

1 0*2 

l*2» 

8*6* 

7-9^ 


, Each figure is the average of two HamploH. 

' * Samples definitely nnpotable. f Samptes unfit for sale. 


The difierencos in keeping quality as measured by acidity are 

striking under the different methods of treatment and storage. In 
§ 

eiqperimental method 1, condition of storage (ii) the milk has begun 
to sour (though not to taste) in under 5 hours. In experimental 
method 3 condition of storage (i) the milk is still fit to drink 24 
hours later. In treatments 1, 2 and 4 we have in 24 hours a, highly 
developed curd, under treatment 3 in one case (both samples) the 
milk is fresh, and in the other only curdles on warming. Through- 
out, the experiments the curds in condition of storage (i) were lactic, 
while in condition of storage (ii) they were of a more varied type. 
Treatifient of the type 3 apart from its better keeping effect is in 
many respects (except from tubercular animals) safer than type 4, 
the next best keeping sample, in that the .latter process principally 
kills' off the lactic or aouripg forms, which act as a check on other 
types an^ a ready ihdex of poliabilily. 
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^ There . are two factors in the i^ccessfi^care of milk — ^the c|re 
which should be given by tbp producer, yw!., hjs need*to deliver the 
milk in^a suitable condition,, and the care given by the cjonsumei* 
after receipt. Ca^ in milking conditions and in treatment after- 
wards so as to allow of the delivery of the ‘milk in the sarte 
bacterial state aS jirhen drawn from the cOw is the concern and duty, 
of the producers. , 

Position of storage in these experiments was in part ar- 
ranged so as to study the effects of temperature between milking 
and sale and in part to illustrate the effect of the care given by 
the customer, though in this respect it only repi€sents one 
, of the ways whereby the Lfe of the milk may be lengtliened or 
reduced. 

It will be seen that the effect of the methods of treatment on 
keeping quality comes out in the order 1, 2, 4, 3. Apart fmm other 
important influences, discussed later, tlfesc represent the treatments 
to be given in ratio to the time between milking and sale. 

For the time being, assuming that tlie journey from the producer 
to the customer be by rail with the least amount of shaking, treatment 
(1) is only adaptable (allowing a safe limit) to a thiee-hour margin 
between milking and delivery, and in the hottest vreather or 
under less careful milking conditions a sJiorter period becomes the 
necessary limit of safety, in order to deliver the milk with the same 
acidity as when drawn from the cow. * 

In treatment (2) flve to siy hours may elapse, in treatment (4) 
seven to eight hours, and in treatment (3) eleven or twelve houi-s. 
Thus the producers’ care with regard to the treatment, accorded to 
milk aft» being drawn, must vary with the length and time of 
journey, the temperatures to which it will be qjcposed between 
milking and delivery and (if we introduce, the findings of the earlier 
section of experiments) to the conditions under which milking is ^one. 

Turning to the customer whose milk is delivered in soumd con- 
dition, the length of its potable life in his charge (unboiled) will vary 
as to whether he adopts a system like that . employed in treatment 
,(3) or leaves it in an ordinary ibom with a^empetature of 90V~06° 
Fah. or in a hdt godown with & temperature well over lOO^Fah. * 
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The leShlts of ihesc experiments are : — 

O • / ^ 

(1 ) Tlib keeping quality of milk,.t.s., its capacity to remain m 

the same state as when milked will vary with la) the 
conditions of milking, (h) the s}rsten). adopted to cheek 
bacterial development, (e) the air temperature and 
milk temperature to which it is egpposed. 

(2) The system of treatment to ensure quality at deliyeiy 

will vary with (a) the length of the journey in time, (b) 
the temperature of the day, (c) the original conditions 
mider which milking took place. 

II. Trampwt of milk. 

This series was undertaken to examine the conditions and causes 
of butter formation, frequently found, in particular in buffalo 
milk, after transport, and tp arrive at some means of prevention. 
The last experiment of the series combined as far as possible 
the finiling s of ‘this section with those of the first on ke;pping 
quality. 

The means and length of transport were the same In all experi- 
ments of .this series which numbered about eight. A country cart 
was sent about 6 miles, tajong 1 hour 50 minutes to' 2 hours on the 
journey. This distance and means of transport by cart were taken 
as probably representing the likely effect in oscillation and time taken 
by a motor lorry fitted with solid rubber t 3 rres and travelling 12 — 15 
miles per hour ou local roads. Without going into the details of 
each of the earlier experiments of the series the conditions may be 
briefly stated as follows : — » « 

(a) MUks issued (1) whole buffalo milk, (2) buffalo milk diluted 
with skim milk so as to contain a fat percentage equal to that in 
aver&ge cows*’ milk, (3) whole cows’ milk. 

(h), Qmidity m churn (1) full churn, (2) churns half full, of same 
milk types. " , 

( 0 ) iTemjxratwre (1) untreated aniv^ at customers or town 
depdt at from 02^ — 106°. (2) Chilled to 40° ftnd kept cool by jacket 
arrangement arriving cat cuEftomera at from 80” — 84°. 
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, ,(d) Tme (1) airiving at custon^ or depuj; at about 3-^^ 
bouis after milking, (2) arriving at custoniers about 5-^6 hours after 
milkiiig^ 

> In the experimenta undertaken, the conditions mentioned above 
were combined in every possible manner. The Jbsults of the earliAr 
experiments may J)e stated briefly as follows : — 

(1) Butter was formed under cer^n conditions on all types 

of milk used. Whole buffalo milk produced on an 
average about 3 times the weight of butter found on 
cows’ milk though at times the difference wtut slightly 
less. The butter in the latter was invariably in a 
finer grained state. There was generally less butter 
formed on the diluted buffalo milk than in the whole 
milk but always considerably more in the diluted 
buffalo milk than was found in corresponding cows’ 
milk. Indeed when the rbduo^ proportion of fat in 
the buffalo milk is considered, the ^rdportion of fat 
appearing as butter was quite as high as that in the 
whole milk. Dilution appeared thus to have Uttle direct 
^ect in restraining the rise and formation of butter. 

(2) The weight of butter found nn the half churA of milk 

was invariably greater than in the full churns, with 
similar types of milk under similar conditions of tem- 
perature and time. * 

(3) The weight of butter on milk chilled by ice and delivered 

at 80” — 84” was always considerably greater than on 
the untreated where type, time and quantity w'ere 
the same. In fact butter was invariably present in 
every case of cooled milk. In unt^ted milks the 
butter found was variable in amount and charact<ir. 
In buffalo milk it was usually present In 'solid iorm 
though in less quantity than in cooled milk, whether 
whole or diluted, when the t^nperature of the milk 
was 92” — 95”. Above thw it was visible as oi> drops. ■ 
Cows’milk deliverell at the temperatures mentioned was 
clear of butter. Belbw 90^ buttear indications appeared. 
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(4) ^rhB^ wa^ A ^ter tendency to ineteased 

IiHitter in sanaples arriving late after milking. 

(6) Wanning the miflr in which butter was evident after 
receipt caused a duthppearance of butter, that of co^’ 
milk nielting first.^ ‘ Above 120° all solid fat disappear- 
ed. On cooling, when the original amount of* butter 
was small, the process of warming appeared to result 
in entire reabsoiption of the fat, otherwise the butter 
appears as oil on the milk surface ; being more visible 
on that of cows than in buffaloes on account of the 
yellow colour of the former fat. 

Sumnarised. The worst transporting sample was a half chum 
of whole buffalo milk chilled, traveUing at 70° — 80° and arriving 
' some 6 hours after milking. 

The best travelling sample of buffalo milk was a full churn of 
milk, untreated, delivered with a milk temperature of 105“ some 
hours after milking. 

Cows’ milk chilled invariably had butter, and, if untreated' was 
virtually free of it. 

During the, series of tests mixed samples of buffalo and cows’ 
milk werw usually employed. It happened however that in several 
duplicating cases the milk of single animal was employed. Both 
among buffaloes and cows these “ single animal ” butter products 
were fobnd to vary in quantity considerably from, the avert^. 
This fact coupled with the fact that^ffalo milk diluted to the fat 
percentage of cows showed a greater weight of butter (not much 
short of that in whole buffal^^-'inilk), than that derived from , cows’ 
milk, led to the possible conclusion that the greater total fat percent- 
age in the buffaloes’ milk was not the real cause of the greater 
* tendency to form butter on transport. 

]*t was decided therefore to examine the individual milks ' of 
the dairy buffaloes ai^ cows, these animals being in the middle of 
lactation and presumably normal, and the effect of tranBpo]H; bn 
these. The type of transport remained t^e same. All samples 
however were issued in thalf^ bottles' chilled and cooled, and sent* 
out to arrive 6 — 6 hourli after milking,*which the earlier erqperimente 
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Iti^i^own-to be most conducive t%!RFtter foxmatipjt. Samples^of 
ail milks used in the several oompaiativb transport tests were placed^ 
ande inicreamometers maintained at 4Q? Fah., and the comparativet 
ruft in cream noted. The fat percdStage in the milks was taken in 
the Gerber and an examination of ^e fat globftlcs of each indi>^- 
dual miUr made under the microscope?' 

The following table gives the average results of several tests 
thus made. Though the quantities of fat varied slightly on diiferent 
days the animals in this respect and in the rate of cream rise main- 
tained the same order. 
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t 

Average of creamometer at 

Aieerage 

percentage 

Averime 
weight ox but 
ter, grami 
per i pint 



11 A.M. 

6 r.M. 

6 a.m. 

6F.H. 



(1 

Ledi 

2-5 

3-3 . 

7*5 

9-5 

8*3 4 

1*03 

(2 

1 Dhundy 



12-0 

12-6 


3*93 

(3 

1 Bhuiey 

3*75 

6-8 

11-8 

12-5 

9% 

3-09 

4 

1 ChAndrv 

3-2 

4*8 

9*0 

9*5 

7-0 

2*36 

(5) Heeni 

2-5 

5-8 

10-0 

11-0 

8-4 

3-6 




Cows, jr 






11 A.M. 

Bvm, 

6 a.m. 

6 p.m. 

Fatr 

Blitter weight 

(1 

Sakhoo 

3«23 

6-8 

6-7 

mm 

3-3 

0-60 

(2 

Harni 

2*3 

3-6 

5-4 


2-9 

0*06 


\ Qaiiga 

1-9 

3-9 

8*9 


4-6 

O'tB 

(4 

Narhada 

2-6 

5-4 

9-3 


6-2 

1*23 


Mathura 

2-1 

3-1 

7-5 

Bn 

6-8 

1-13 

6 

1 Tniga 

2-0 

2-8 

5-8 


4*2 

6-53 






■■■ 




These figures show that there is a greater tendency to form 
butteTtOn, transport in buffalo milk'tl^ in cows, Though^this may 
have someiihing to do with greatef^'qtiantity of fat present, it is by 
no means in proportion to the total fats in the milk-«*compare among 
buffaloes Dhundy and Ledi and cows ,Tulga with Hami and 

There appears to be a f^Iy close relation between the butter 
formed and the rate of rise of creaiti. The Ijjntter weights 'among 
the *5 Wffaloes used in the experiment take the order 2,, 5, 3, 4, 1 
and the creamometer refulings at 5 p.m. take the order 2, s/s, 4, 1. 
Examined under the microscope the fat globules were found to vary 
very considerably in si^se an(^ in the percedtage of the^ different 
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8ii|lBS conta&ed ^in- the imilk of each animal The wziteis tirere ^lot 
in a position *to make .anf accural Cjpunts of the sizes Imd their 
rnumber found in each sample. Mr. Graham who kindlji; made 
the microscopic examination, dealing with samplsa simply by name 
and without knowledge as to whether the sample was from a cow 
.or buffalo, placed Ledi with the cows because of t^e high pesoentage 
of the smallest globules. , 

If the fat globules were divided into (1) large, (2) large medium, 
(3) medium, (4) small medium, and (6) small : — 

Bhurey had the largest number of group 1 but also a large 
number of group 3. 

Dhundy had distinctly the highest percentage of those classed . 
as large medium. , . 

Heera had good percentage of this size with group 3 prominent. 

Chandry chiefly number three. 

Ledi numbers 3 and 4 ahd a fair number of even number 5. 

The variation in the size of the fat globules has a distinct and 
recognized effect on the rate of rise of the cream, and it is concluded 
that the tendency to coi^late to butter on trancport is rdated 
to the size of the globules of fat in the milk and that the greater 
number of those of largesisize in the mflk of buffaloes compared 
with cows accounts for the more extensive formation of butter in 
the former, and in the milk of some buffaloes compared with others. 
Judged by earlier experiments the lower melting point of cow fat 
or that of one individual animal compared with another may be 
an acting cause. 

Turning to the cows’ milk, variation from the above is greater. 
Taking cows 4, 3, 2, 6 (see p. 337) it will be seen that their \>utter 
formation and fjceam rate of rise conform. On the other hand, 
ii)> the cases of Mathura, and Sakhoo the butter formation shows 
no connection with the rise of the cream but is in clos^ connection 
to the dotal fat percontage. 

Wlien mcamined under the microscope 

Hffinu had a certain number of fat globules of the size large 
medium but the majority were small medium. 

■ T»]*« a few medium but the' majority were small. 
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Ganga and Narbada were somewhat aMke, small ihedium and 

small thott{^ the latter ap|>e&ed''to have rather more of small 

m^um and medium. 

• ■ •* 

, Mathura was mor^ like Ganga. 

Sakhoo held some considerable number of medium. 

Tha microscopic results tend on the whole to follow the crea- 
mometer returns. They do not es^lain the fact that ^ rapid rise 
of cream in Sakhoo's n^k does not coincide with a big butter forma- 
tion, or that a slow rise in Mathura’s milk gives almost the same 
amount of butter as. was found in Narbada’s milk. Difference iu 
melting points or in amounts of other milk constituents in solution 
.may eventually account for these and are under examination. The 
general showing of this experiment, when taken into consideration 
with the difference of butter formation in buffalo milk, diluted to 
the fat percentage of cows, and whole cows’ milk, is that the tendency 
to form butter on transport is related to the rate of rise of cream 
and dependent on the percentage of the number* of larger fat 
globules present. 

The last esperimeut of this series was framed to test the general 
indication of earlier experiments which pointed to the fact that to 
overcome the butter formation difficulty jn long and specially rough 
transport, heating, not cooling of the milk was necessary at the 
issuing extra city centre ; and to study this action in relation to 
keeping quality. 

In these tests ^ churns of yrhole buffalo milk were issued so as 
to arrive 6 — 6 hours after milking, as this was most conducive to 
butter formation. Four chums were issued two of which were 
heated' td 140° for 10 minutes, one issued untreated, and ohe chilled 
to 40° and kept cool by the jacket method, mentioqpd earlier. The 
acidity of all samples was taken at milkii^, on re^m to the daijy 
(now the town depOt) and again at 6 p.m., and 6 a.h. the following 
morning. The temperature on arrival of the two heated samples 
' wac 110°, that of the untreated 105° and that of the chilled sample 
80°. On arrival after transport the pastourized samples w^> devoid . 
of any traces of butter, the untrea^ one o^howed oil drops on the 
surface, the chilled one the usu^ large butto accumulalzoQ. On 
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return to tHe d^iy one of the two pasteurized samples was copied 
to 60°Fah. and then placjsd with ^the, other three, thus giving 4 
-conditions between 12 noon and 6 p.m. , ^ ^ 

(1) Pasteurized, (2) Chillod and kept ppol,, (3) Untreated, *(4) 
Pasteurized and coeled on receipt after transport. 

The acid developments over those taken at, milking, read by 
6 1».M. 0*26, O'l, 0*65, and O’l. Untreated milk was thus sour and' 
definitely unpotable by 6 p.m. Simply pasteurized milk had almost 
reached the unsaleable condition while Nos. 2 and 4 were practi- 
cally the same and had only developed 0*1 acidity. Next morning 
all had become unpotable. In the chilled and cooled milk the curd 
formed was a pure lactic one, while that pasteurized and 
subsequently cooled had developed bitter milk. 

The practical conclusions gained from this combined series on 
keeping quality and transport may be stated as follows : — 

(1) Care as to the conditions and cleanliness of the milking and 
of the vessels into which this is made will add several 
hours to the effective life of the nulk and hence the dis- 
tance over which it may be transported. Sterilization 
of the vessels apart from mere washing is important. 
.(2) Given transport .by rail and the milking centm and receiv- 
ing dep6t near the same, a system of chilling to 40°Pah. 
at the milking centre and preservation of the cooled 
state either by inlet ice holders or by a system of 
water capillary will tpnd to render the delivery of 
this milk in a fit condition possible, even in this country, 
10 — 11 houra after milking. This system of main- 
taining quality or the simpler but less effective one 
of, .^hilling to 40“ Fah. cannot however be adopted, 
if transport is by cart or niotor lorry over rough 
' roads, without resulting in the formation of butter. 
This butter formation tendency will probably be 
apparent in cold weather in untreated buffalo milk.' 

(3) Under the conditions of road transport the tendency to 
butter forpiation in biiffalo milk must be conridered 
along with any systeifi for improving the keying qualil^. 
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(4j The tendency to forn^bu^toi wi]]( vary wi^lT the follo^ung 
conditions • 

The temperafure nt which the milk is transported, being 
non-e3dstent above 105°, possible in slight quantity 
or. as oil between 105° and 00°, and certain below tSis 
increasing with the coolness. (In this last respect thcf 
writers were unable to transport at very l&w tempera- 
ture, i.e., below 50° and it is improbable that such 
temperature could be maintained in the hot weather). 
As far as our lowest delivery temperature 80° is 
concerned the above holds. 

{ii) Degree of fulness of the milk churn, being less if the 
churn is quite full. * , 

(in) The length of time after milking at which transpoit is 
done, the amount of butter being gieatcr in ratio to 
the increase of time. 

^ (iv) The kind of milk transported, butter being ftmnd in all 
milks below 90°, but more so in buffalo’s than cow’s, 
and in the milk of one individual more than in another. 
The writers, believe this to be principally assoc^iated 
with the size of the predd!r«inant fat globules* in the 
milk rather than with the total fat contained, though 
differences in melting points’ and in the quantities of 
other solids iu solution may affect results. The creamo- 
meter may be ui^ to indicate whether milk will form 
. more or less butter on transpoit, but is not infallible. 

»(5) The best treatment for all road-carried milk, over any 
distance and indeed the only treatment for buffalo 
milk below 90°Fah. is pasteurizatiol? at the milking 
centre to 140° — 100° before Issue, depen^ci^t on tivie'of 
‘^transport and temperature, and its subsequent chill- 
ing on receipt at the city depot before retail issue. This 
will not only prevent the fat from forming butter but 
will allow Df a goq^ quality milk of acidity equal to that * 
at milking 6 to 8^ hours after ftiilking and to soine ex- 
tent will prevent the harmful elfects produced on this 



3'42' diqRiboivrDRAi:. JOURNAL OF ins(a 

Quality by inferior i^ilking oonditionB, though the 
writer? desir& to point out that they do not wish to 
indicate that the advantage of this, method sbould«be 
used in place of care and cleanlmess or to hide the 
absence of either. 

(6) This method would not be difficult to adopt. Tt is in 
‘ their opinion essential that any rural milking centre 
to allow of a proper washing and sterilizing of chums 
and milking vessels should be fitted with a steam boiler, 
steam jet, steribzer and steam-fed washing tanks, as 
unless steam is freely available — washing and steriliza- 
tion are bound to be inadequate and cleansing nominal ' 
as far as bacteria are'concerned. An addition of a pas- 
teurizer to this outfit would only be a matter of 
Rs. ] 80 to Rs. 250 according to size. 

The cooling plant could be maintained at the city depOt 
without any great initial dr recurring cost as it would 
probably be near an ice making plant. As there is 
always a ready sale for ice, an ice making and chilling 
plant would probably pay fof the chilling requirements 
of the dairy by the price received for ice sold. 

A plant for the rural issuing centre could be had for about 
Rs. 900 including boilen steam jets, steam-fed tanks, 
and pasteurizer but excluding a sterilizer which might 
cost.au additional Rs. 800 to Rs. 400. An expendi- 
ture of Rs. 220 would supply a milk cooling plant if ice 
was locally contracted for. A capital expenditure of 
Rs. 2,600 — 3,300 should put the depdt in poraession of 
itu'own ice making and chilling plant. 

, (7) KMping quality and the tendency to form butter on 
transport need offer no difficulties to tiie establishment 
of rural^dairy centres dealing principally in buffalo ^ 
milk outside big cities. A comparatively small addi- 
fional outlay of capital over qnd above that requited 
fin deanin^ and sterilizing on a large sosle (ti^thra^ 
with carl as to the nom^tions of inilking) wffl suffice. 
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BY 

W. ROBERTS, B.Sc., 

Profeuof of AgricuUure, AffHeultural College^ LyaUpwr. 


Twelve years ago there was* practically no American cotton 
in the Punjab, except a few plots at Hissar and Lyallpur Government 
Farms. Even as late as 1911 the area was well under 10,000 acres. 
Last year the area under this cotton was, at a conservative 
estimate, 70,000 acres, and *the area this year (1915) is probably 
still higher. It is estimated that in 1914 the area under American 
cotton in Jhang was 35,000 acres, in Lyallpur 22,000 acres and 
Gujranwala 3,000 acres, a total of 60,000 acres on the Lower 
Chenab Canal. The remaining 10,000 ^cres were grown a{ Sar- 
godha on the Lower Jhelum Canal and ‘in various other tracts 
in small quantity, e.g,, Montgomery on the Lower Bari Doab Cpnal. 

From the experience of a number of years it may be confidently 
asserted that the peld of American cotton is on the average better 
than that of desi. Zemniars generally admit this, though of 
coursejth^ are certain disadvantages in connection with i1^ growth 
which wiQ'be dealt with later. A premium of at least Rs. f-8 a 
mannd over desi cotton can be obtained now and taidng the average 
yield at 6 mds. we have an extra profit per ‘annum for the zmindad^ 
of 70,000 X 6 X l|aBs. 6,30,000. 

• Jn 1914 desi cotton was selling early intj^e season at Bs. 3-12 
a nutuhd wher^ American fetched Bs. 5-8 to Bs. 6-8 a maund. There 
was a large consignment /it Lyallpur in February for which fts. 7-8 
pear mati^ of hapas had bew paid. It,isoaly natural, therefore,, 
to eogBeot, as is indeed the ease, a large inoreasd in the propfnrtlon of 

( 848 ) 
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American as v^ards dein m Canal areas this year, even 

though the tdtal aroa under cotton ba much reduced. 

The history of the succea^l introduction of this cotton in the 
Punjab Colonies is instructive. ^^^The first atiem};t to grow American 
^tton occurred about 1884 when some Upland Georgian seed was 
distributed by the office of the Director of Lard Recordft. Appa- 
rently the 'crop grew fairly well and became common in the form of 
stray plants among desi cotton for many years afterwards {see 
remarks in the Annual Report of the Agricultural Department, 
Punjab, for 1904, para. 7). Tn 1902 the question of American cotton 
came into prominence again, owing to the tests made by 
Mr. Mollison, late Inspector-General of Agriculture, in Hissar. In his 
note on the improvement of Indian cotton, 1902-03, he remarks “ 27 
newly introduced and 5 acclimatized American Uplands did sur- 
prisingly well at Hissar on deep rich alluvial soil helped by 
irrigation. All exotics there, came to maturity, on an average, as 
soon as the early ripening indigenous varieties. They did not 
therefore suffer from frost.” 

In the following year 1903, the matter was taken up and trials 
were made at the Lyallpur Farm with Cawnpore acclimatized 
American and ‘Punjab Narma’. The seed of the latter was obtained 
with difficulty through the courtesy of Messrs. Mela Ram & Sous of 
Lahore, who managed to collect sufficient seed for half an acre from 
stray plants growing among desi cotton. This * Punjab Narma’* 
was a relict of the Upland Georgian first grown here 20 years previ- 
ously and still found all over the central part of the Province as 
stray plants in desi cottons^^^t was unknown as a sepajrato crop, 
though in favour with the hoi&ewife on account of its softness. 
Curiously enough some seed of Khaki American cotton appears to 
have beengiyen out at the time of the Boer war and Khaki coloured 
American can be had now all over ^,hB Canal Colonies in minute 
quantkies or as stray, plants in desi cotton — ^it is exclusively -used , 
for home consumption by zemindars. One never sees more than 
about one-twentieth acre of it alone. 


I NftmiA— -Soft. 
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* Bolih in 1902 at Hissar and in 1003 at Lyallpor the sowings were 
late and the late pickings iif December were' affected by £tost> In* 
1904 JMEr. Mollison supplied trained men and bullocks together with* 
drills for the propef so\?ing and trial of a few American and some good 
Bombay dsM types, with zemindari at Lyallpur. The early drilled 
seed did not gerftiinate and had to be re-sown. Some of the desi ' 
types failed but in spite of poor germination the American cotton, 
especially ' Punjab Narma,’ ' Dharwar acclimatized ’ and * Cawnpore 
acclimatized ’ gave encouraging results. It had now become obvious 
that American cotton, to be successful, must be sown early, ».e., if 
possible before the 20th April. It was also apparent from this year’s 
* trials that ‘ Dharwar acclimatized ’ had better staple and matured 
earlier than ‘ Punjab Narma ’ whilb it yielded better than ' Oawnpore 
acclimatized.’ Further trials confirmed this. In 1905 the trials were 
extended to Sargodha on the Lower , Jhelum Canal. Altogether 
about 300 acres more or less were grown from DharwM seed in 1906. 

]7p to this time grow^ of American cotton •secured in many 
cases extra water and compensation in case of failure of the crop. 
The extra water was demanded as it was asserted American cotton 
required much more wajfer than desi. This is wrong ; though as 
American is somewhat later than dm an'^tra watering is sonfetimes> 
necessary in October. 

It was after 1906 that it became pomible to work sjrstematically. 
The Agricultural Department here may be said to have properly 
started in that year. Sales foF American cotton were started in Sar- 
godha in 1906-06 andin Lyallpur in 1907 and premiums of over Re. 1 
a maund.qver desi cotton were generally obtained at these s{Jes. The 
importance of the Botanical aspect of the question was soon recog- 
nized. Dharwar American cotton is apparehtljf^Veiy mixed. It 
was noticed that the smooth leaved types suffered, from J^sslds 
which attacked the leaves an4 caused them to crumple up and become 
reddi^ in colour. These attacks were, howevgr, not regular and were 
almost completely absent in some years. Tll^e Botanical work includ- 
ing a laige number of sdfectio]^ and crosses was transferred to the’ 
'botanical Section in 1908. .^thon^.by fliis time the cultivation 
d American cotton was gradually spreading,* a good deal doubt 
f ■ 84 
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was constantly cexpres^ as tQ thp saocess of this cotton in*' the 
, Punjab. Some tim^ aftef 1909 an experienced member of the firm 
' of Messrs. Ralli Brothers informed the'^writer that American cotton 
would never succeed and that there was ‘no demand for it ; last 
January this firm paid a premium of Bs. 2-9 a maund of hapts 
' for American, in one of our sales. " ' 

In 19(^, two varieties were handed over from the Botanical 
Section — mz., a ‘ Punjab Narma ’ and a ‘ Dharwar American ’ which 
did not appear to be any improvement over the ordinary crop. In 
1910, No. 3-F and No. 4-F were handed over — ^both proved heavy 
yielders. The former being early was selected for distribution in 
1912 and 1913. In the latter year trouble with .Tassids occurred 
again and this cotton being smooth leaved was abandoned. It may 
be noted in passing that American cotton grown from Dharwar seed 
suffered still more but luckily the attack was confined to a compara- 
tively small tract and the spread in the cultivation of American 
cotton was not ^leriously affected. 4-F was not affected though 
100 acres of it was growing vdth zemindars, in many cases the fields 
being alongside those of 3-F. In 1914, over 2,000 acres of 4-F were 
grown and in the present year over 72,000 lb. of seed has been sold 
. in LyaUp'ur at Rs. 3-12 a ' maund, the price of bazaar seed being 
Rs. 2-8. In addition to the above many zemindars kept their own 
seed. Various influential men and some Co-operative Banks actc^ 
as agents for the sale of the seed — a commission of 8 annas a maund 
being paid for this,.. Last year sales of hapas were held at four separate 
centres, two being held in Bargodha by the Deputy Director. A 
premium of over Rs. 2 a maund was obtained in all ,ca^es- 7 -at 
Lyalipur premiums of Rs. 2-13 and Rs. 2-9 were' obtain^. 

A distinct step in organization was made in 1911 when the policy 
of the Department as regards cotton was for the first time laid down 
as the result of a discussion in Committee. In 1913, the District 
work at Lyalipur was jmt in charge of the Professor of Agriculture. 
The Department haS prepared and distributed large numliers of 
< leaflets' in the Vernacular giving careful Retails as to cultivation, 
watering, etc., and woik inthis direction has met with much more 
success than could haVe been reaibnably expected. 'A good deal of 
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the* success attained is due also^to tJie large* number? of visitors v^lio 
come to the Farm every yean. 

The cultivation of American cotton at first spread slowly in the* 
Ccflony ; the most notable progress occurred in Jhang which has 
only comparatively recently been extensively iAigated. Forty p%r 
cent, of ^the cotton in .Tliang is now estimated to be AmericAn — in • 
many villages nothing hut the latter is grown. 

A large portion of the Ailierican cotton marketed there is said 
by exporters to contain 25 to 30 per cent, desi cotton. This is not 
apparent in the fields except in rare cases. In the opinion of the 
present writer where heavy mixing occurs, it is due (1 ) to middle- 
*men, through whose hands the cotton must at present pass, and 
(2) to admixture of types of American, some being of shorter 
fibre than the main crop and confused by exporters for ded. The 
latter is a conmion mistake. One grower of 4-F variety there 
who sold his ha/pas independently claimed that lie not only got 
a much better price for it than for his other Americans but it 
improved the price of all of hi's American cotton last year. 

In Lyallpur the greater quantity is grown in tracts round the 
Farm and Samundri Tehsil. During the present seasqn a fair amount 
of American cotton will be grown in the new Lower Bari • Doab , 
Colony in Montgomery. One grower * has akeady sown over 
300 acres. 

There is no doubt that the critic^ period for American Vottou 
here is over ; the plant has established itself by^a sort of natural 
selection — unsuitable types having been largely eliminated by Jassids 
and oj^er pests. The efforts of the Agricultural Department in 
enlisting the support and co-operation of local ginnem and of 
exporters who have done a good deal in issuing pure seed and in 
securing good prices at the auctions has helped. The piiq^s 
obtained at the auctions, though the latter have actlially only 
controlled a small percent!^ of hapaSf has fixed the ptemiuni 
aefi year and for the last 3 years, individual zeminim-s have always 
been able to obtain a good premium in the open market. * Ohe of • 
the great difficulties is the mixing with (fesM that occurs— this «is in^ 
the opinion of the writer largdiy’the fault oi ginners and in somA 
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cs^ of s^in££p~-oii£f /inch case occuned here in Apiil wrhen a 
spiooer oideied«mixed Ame^can and desi cotton (lint). 
ISuch practices unfortunately re-act ultimately on the zexnindoA'. 
As an instance of the advantage of co-operathre (lulling the case nsAj 
be noted of one big*buyer who informed the writer with glee that he 
, had bou^t fine qual% American cotton at Bs., 1-4 a maond less 
tliftn he had paid in our sale that very day at Gojra. Sales will 
therefore be necessary for some time to come. 



PUMPING INSTALLATIONS IN THE WBSTBitN 
CIRCLB OP.THE UNITED PROVINCES. 

BY 

A. E. PARR, Ph.D., M.A., R.Sc., 

Deputy Director of Agrieulinre. 


■ • 

In the Season and Crop Report of the United Provinces of 
Agra and Oudh for the year 1913-14, the following figures are given : — 


Total cropped area 

Area irrigated during the year from— 
J. Government canala ... * 

tJ! Welle 
3. Other eourcee 


38.768.604 acres. 

2.667.601 acres. 
f,000.1l8 „ 

1.886,623 „ 


Total ... ll.SM,235 acrw. 

Tlius almost une-third of the cultivatecT area of the Province is 
irrigated. The figures for some of the western districts are .very 
high, e.g. 


Meerut .... 
Bulahdshlhr • . 
Aligarh ... 


Government 

canals 

Wdll. 

1 

1 .329.236 

f 211,634 

166,731 

231,863 

236,.540 

317,861 


Other 

sources 


6,K65 

9.890 

7,443 


Total 

irrigated* 


666.954 

468.073 


Net cropped area 


1,001.724 acres. 
79I|947 ., 


In the three districts given above it will be seen that more tl^an 
67 per cent, of the total cropped area is irrigated. This Vast amount 
of irrigation opens up opportunities for the trial of various kinds of 
water-lifting appliances. Before the appoihtment of the Agricul- 
tural Engineer e:q}erimental work of this nature was entirdy id the 
hands of the Deputy Directors.* Some jprogress was made and at 
least one suitable type of instaU&tidn resulted. • In the Westen>Circle' 

( 349 ) 
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th^ are Very large of country in which wells giving ar.di3' 
charge of 8,000 to« 20,000 gallons *pec hour are numerous.. These 
|.well8 hre made by sinking a masonry cylinder on to a clay layer or 
“ mota.” A hole bored through the clay alloivs the water from 
bdow to rise in the cylinder to percolation level. The distance 
, from ground level to percolation level in the wdlp under considera- 
tion is between 20 and 30 feet. The clay It^er is, as a rule, about 
40 — 60 feet below ground level, so there is generally between 10 and 
20 feet of water in the well. The ordinary way of raising water in 
these tracts is by bullocks and leather buckets. On the large wells 
6 to 8 buckets worked by 12 to 16 pairs of bullocks are to be seen. 

Our early experiments showed that under these conditions’ 
water can be raised much cheaper by an oil engine and centrifugal 
pmnp than by bullocks. 

demonstrations were given and zemindars and cultivators soon 
began to realize the economic advantage of this class of installation 
and a big demand quickly arose. The experimental stage was 
only completed about a year ago and since then thirty-five set^ have 
been dealt with. There appears to be no reason why during the 
next few years hundreds should not be put down. The plant con- 
sists of a or 7 B. H. P. oil engine and a ^ or 4" centrifugal pump. 
The engines are made by Turners, Ipswich, England, and are 
imported direct by us. The pumps are made by tlie Pulsometer 
Centrifugal Co,, and by Tangyes and are bought tlirough Burn & Co., 
and Jessops, respectively. The ougjne is put on the top of the well 
and the pump just above the water level in the well. The drive is 
either direct from engine to pump or through a piece of shafting, 
'llie engine also drives in some cases cotton gins, chaff cutters, etc., 
when it is not required to work the pump. The installations cost 
fi;om Bs. 1,400 to Bs. 1,8()0 according to their size. 

V)ne yt’ar's experience has shown the work to be a success and 
tbere now remains nothing but the rapid devdopment of the orga^- 
zation for erecting add ‘keepmg the machinery in repair. Thb pro- 
, gress* in the future should be rapid. During the first year we have 
trained a staff of supervising mistriei and a targe staff of drivers. A, 
school .for tumii^ out drives has rK>w been organized. Ordinal 
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Vill^ youths are taken, preferably sons or dependents of mjsnVdio 
have put down, or propose to pdt dbwn, (^il* engjpes Itid two mon^’ 
training makes them into efficient drivers. Only one type of engine 
isi being put down^^ l%is makes it easier to train the driVers. The 
demand at present is greater than we can cope vjjtli efficiently and»it 
has now really got large enough to interest commercial firms.. Tur- 
ners have promised to send out a man shortly to take uy the matter 
from the commercial point of view and eee what can be done in the 
way of establishing agencies to deal with the work. It is of interest to 
note that these oil engines are not being installed merely by the large 
and wealthy landowners. They are being put down, in the majority 
of cases, by cultivators and small zemindars who take a loan or 
tahm from Government. Government is granting tdkmi readily 
for the purpose and in one division alone of the Western Circle , 
half-a-lakh of rupees will be available this year. The work in hand 
has opened up several other lines of investigation along wlrich 
enquiries are being pursued, Small engines of 2| B, H. P. are now 
beihg tried and it is expected these will also prove economical and 
catch on with the smaller cultivators. Also os regards wells an in- 
teresting piece of work is going on to see to what extent the masonry 
cylinder which is so costly an item in construction cUn be done away 
with where a man proposes to make a now well on which a pumping 
plant is to be used. It seems very probable that the cost of the well 
can be reduced by several hundreds of rupees, which would gp a long 
way in buying tlie oil engine and pump. Installations suitable for 
deeper wells are also occupying some attention atid a portable set is. 
being got together, which, it is hoped, will prove suitable for the 
various inembers of small village Co-operative Credit Societies.^ 

These pumping installations confer a direct benefit on the com- 
munity. It is hoped that many will be indirectly df great help to the 
Agricultural Department resulting in the organization <>1 scedduAus 
and depots and centres of distribution of seeil. For example a.s regards 
cotton, each of these engines will command, about 50 ac res of the crop 
under one or more cultivators. This will be sown with departmental 
seed and the next year bnough good seed will be available to .sow 1,00(J 
’\u;re8. In a district growing a lakh of acres^of cotton a chain of ?0 
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Buoli BeJectoA seed fsnni;, would enable one to cover the whole district 
with new seed^phce ^ery five y^ars.* liiach selected oil engine would 
have its cotton gin attached and ginning and distribution of seed 
would thus be rendered easy. In time we mighty expect the owners 
of^these seed farms^to run without much assistance or supervision 
from tjie Agricultural Department. Having gradually est^lished 
a reputation they would become the recognized seed merchants of 
tlieir particular tract. In this way the Agncultural Department 
would gradually be relieved of the burdensome work which at present 
o(;cupies so mucli of its time and which in other countries is done by 
seed merchants. In conclusion the ^vriter would like to express his 
thanks to Chaudlui Amar Singh, Hai Bahadur, llais, Pali, District 
Bulandshalir, without whose entlmsiastic assistance and advice 
.mucli of tlie success acliieved would liave been impossible. 



THE VITALITY OF SEEDS PASSED BY CATTLE. ■ 


IIT 

1). MILNE, B.Sc.. 

Eaonntnie Hutanint to thf OornmnnU of thf Ptinjah. 


liad been noticed tliat whei\ whole grain« of wheat, etc:, were 
fed to bullocks, a considerable number of these grains passed through 
the animals in an apparently undigested state. Tiie question then 
arose whether whole wheat grains fed to these animals working in the 
wheat fields in the wheat growing season, would pass>through the 
animals, germinate, reproduce theuvselvcs and be one cause of the 
mixtures of types wluch sometimes occur in pure culture plots. 
Mixtures in such plots are often very diilicult to explain. As it was 
nerressary lor the cxperimeAt that the whole of the manure from the 
animals should be used, a season of the year was selected when the 
bullocks could be left idle during the exjreriment. Towards the end 
of January 1916, six of the bullocks, which usually work on the eXperi- 
lueirtal lands at Lyallpur, were, made available. They were aged 
from 8 to 14 years. Tlic aninuUs w'ere tied up in a slied all night, the 
stalls being so fixed up that the dung from the different bullocks 
shohld *uot •mix. Dming the day the cattle were tied up in the open 
air so far apart that mixing of dung would not take p|^e. Arrange- 
ments were made that the cattle should neyer be a moment, nighj> 
or day, without an attendant looking after them. 

The experiment started tin 21st January 1916 at 6 p.m. and 
•continued till Ist February 1916 at 7-30 statements I— XII 

inclusive printed bdow). The cattle had been fed previously on 
crushed gram and maize* grains, Vith fodder composed of green pat- 
pUmts and ordinary wheat hhm (ehopp«l whaat straw). From the* 

( 853 ) 
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evening of'2!^st January till the evening of 27th January each bullock 
was given daily at 6 p.m; two*'seefsof whole wheat grains previously 
I' soaked for one hour in cold water. Any grains left uneaten by 10 p.h. 
were removed, air dried to about their original st^ite, weighed, and, the 
weight recorded ini column No. 3 of the statements below. The fod- 
der given during the experiment was a mixture ^of green oat-plants 

and wheat bhusa as shown in column No. 2 of the statements. It 

% 

was weighed out in the afternoon and fed to the animals throughout 
the day. Rejected fodder was removed every day about 6 p.m., 
weighed, and the weight entered in column No. 2 of the statements. 

Immediately an animal made dung, the dung was collected into 
a numbered basket which stood beliind that animal. The baskebji 
were deaicd every day at 7-30 A.M. and at 6 p.m. The dung cleared 
from the baskets at 6 p.m., was washed next morning at 8 a.m. All 
grains were picked out and at once placed for germination in a 
labelled bed of sterilized saud spread out on the door of a room, the 
bed being covered with sterilized flannel. The collection of dung 
made at 7-30 a.m. was separately and similarly treated the same day. 

In the cases of some of the bullocks it was found that bits of 
broken gram and maize grains came through in the dung up to 1| days 
after .theiexperiment started ; in other cjides similar bits appeared up 
to 2| days. A considerable number of wheat grains capable of pro- 
ducing strong plants and of reproducing themselves in the field, ap- 
peared in the dung of every bullock within 13^ hours from the start of 
the experiment {see column No. 6 of ,the statements I — VI inclusive), 
llie smallest num'bcr of such wheat grains passed by a single bullock 
up to that time was 12 (Statement III, column No. 6) and the 
largest was 866 {see statement II). Two days or more* afler 'the 
experiment sta\'ted the number of such grains passed by a single bul- 
Ipck eating practically all the grains offered up to that time, were from 
oyet 1,000 to over 4,000 in a working day approximately (i.e., 7-30 

A.M. to 6 p.m.) (Statements II, V, etc.), while the number passed 
• * 
during the tweuty-fofti ihours then were up to over 9,000 and from • 

5,000 to 6,000 were commonly met with. 

.On the evening of^ the 28th JatAiary arid daily until the e3q)eri- 
meut ended, two seerstof gram grains •soaked for one hour in cold water 
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werQ fed to tke bullocks in place o£ the wheat grains, ptherwise the 
work was carried on, on the £j^l lines Jb^ore^ In all cases large 
number^ of wheat grains capable of r^roducing themselves *cam( 
through the bullocjrs fpr about two days after we had ceased to feed 
theih with these grains. The number of undigested wheat grains 
gradually diminisbpd after that ; but a few of these were still passing , 
when the eiqperiment ended on the evening of the 1st Febijuary 1915. 

It is just possible that although no wheat grains were to be seen in the 
wheat hhma fed to these animals, there may have been a few wheat 
grains in that ; but assuming tliat the same proportion of wheat grains 
fed in this accidental way were digested beyond the stage at which 
•they could reproduce themselves, as were so digested in the first seven 
days of the experiment, then the pumber in the hhusa in the case of 
several of the bullocks, would have been sufficient to have attracted ' 
notice. It seems more likely that most of these grains came from the 
grain fed to the cattle on or before the 27th, and that they remained 
in the stomachs of the bullocks longer than the broken bits of maize 
did ai the start of the experiment, simply because these wheat grains 
were not broken and they therefore resisted the digestive action better. 

During the whole experiment as much as 2Q-o per cent, of the 
grains fed to a single builock passed through him, germinated and 
produced strong healthy plants while the snjallest figure got from a 
single bullock was 9-6 per cent, (see statement XIII, column 6). 

As was the case with the wheat grains, gram grains appUrently 
undigested appeared in the duijg of all the animals witliin 13^ hours 
of the time we commenced to feed the cattle’ with them ; also 
large ^numbers of apparently undigesteil gram grains appeared 
daily in 'the dung of all the bullocks; but as stateiAents VII 
to XII inclusive show, practically none of the/je gram grains 
germinated. , ^ 

From this experiment it is obvious that uncrashed wJieat grains 
^ fe^ either intentionally as shch, or accidentally in b/nm, to cattle 
wdrklng on pure culture wheat plots about Sowing time, or fed to 
these animals less than about a week before they arc put Ao* work, 
,on such lands, are a seriouk source of ^ngcr to the purjty of 
these crops. In the case 'of grams there appears ,to be 
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rdmparatif ely ^ littJe ^^ger. Incidentally it was also discoTpred 
tliat seeds oi** 


Bamri {hathym Aphaea), etc., 

, fouud'in tlie dung from those experiments germinated. It k hoped 
to take upi the cases ot barley, maize and other important crops, 
and weeds as early as bullocks are available. 

The amount of obviously undigested material wliich came 
through these bullocks was astonishing, and an investigation into 
the amounts of undigested foods that come through animals when 
grains are fed in the whole and in the crushed or gi'ound states • 
would no doubt be of value to farineis and others. 



Sfl^wing the vitality of wheat grains after passing through Jbhe stomach Bulloch No, 

{age years appt'ox.). 
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XoTK.— There were almost 22,S00 unsosked wheat grains in one aeer weight. 










Statement II. 

Showing t}& vitality of whmt greens stjter passing through the stomach of Bullock No. H 

{age^ 13 years approx.). 
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Shotving the vitality A>f. wheat grains after passvsg through thi stomach of Bullock N o. Ill 
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Shewing the vitality of wheat grains after passing through the stomach of Bullock No. 


u • 


VITALITY OV SIIED» PASSED BY CATTLE ' • 36*1 


! ^ 

1 

8;u«id 

Xq^lQoq JSaoi^B paati|ibjd ^ 
qniqM Butui}! }<V 40qiiin|i 

1 mt 

.*s 5P. kP.'.ll 

f-l*N MOl OIIM 

11 It 

©1 V « IQ 1 


iiiaq^ Sui 
•A\98 joiinv jiuiip |0 %n6 
8llltU)f SniqinM |0 0!(DQ 

kO 

S* 

4i 

S £ 

» 

s s 

IO IO a 

si ^ 

» 

1 

1 

ij 

•inOH 

1 

1 

n 

«Dt« tOt^ 

si 

o;S 

CDI^ cot* 

siS bS 

tot- tei- 


o 

u 


iO 

em 

lA IO IO IO 

IO IO IQ IO 

VN tm fM 

lOlO lOlO 

•m* 


1 

ai«fl 

■ 

t, 



911-^ 



fueat ui 

*U0)V9 )OU ui«i^ 
Aip .iiti JO tmafOM 



«# -H 

1 


1 

o 

jfuipodj JO 84noH 

. 

S5 

Sfta 

«o 

P P ‘ 

e 6 

p p 

a S 

j « 

% 

sa 

Si 

:Sui|)09j o.iojaq 
eSvqtsoB jopotaoj 

*:• 

a 

e 

A 

P-* 

i§ 

d 6 

P , P 

-i.,. . _.. 

4 a 

i 


8J80I 

Uf *po| U1V.139 pa 
•qaoBun jo 9q9te^ 

ei 

M Cl 

01 Cl 

Cl M 



> 

B.I09B UI 

*a89va jou '4q9i9')|| 

P5 


fe; »>; 

• :5- =: . 



Suipaaj JO Bjnof) 

*Xitp oqi inoqSfnojqx * 

ei 

H 

I 

^ 1 

(MOaB 0{ { 

*a9Af8)qSieAL fv^bx : 

: 

MS 

Si SI 

• 

Si a 




1 

1'* 
09 CD 


S - 
1* 
S'*- 

• 



1 

1 

Jill' 

d • • 

P £ 

i 

n 

<§ & 

• 

• 

H 


■n 

2 

ti!i 

Dl » 

^ s 

em 

Si* S^ 

• 

s s 

•T 

8 

ut 10 

fi p!i 

a 


• 25 * 





Statement VI. 

Showing dCe mUdity of wheat graii^ after passing through the stomach of BuUoc^ No. VI 

(age 8 years). 
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Statrment VII. 

Showing the vitality of gram and wheat grains after passing through the stomach of 

Bullock No. 1 * (age 14 years approx.). ■. 
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Tly bullock was fed with i^heat ^aini previous to 28-1-15. See Statements I to VI inclusive. 
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The bollock was fed with wheat grains proTious to 28-1-15. See Statements I to VI inolosiTe. 
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The ballock was fed with wheat ^raios previous to 2S-)-iri, See Statements I to VI inclusive. 
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* The ballook wae fed with wheat greine previous to 38-1-15. See StatemeDts 1 to VI inclusive. 



Statement XI. 

Showing the vitality 'of gram and wheat grains aftet' passing through the. stomach of BvUock 


VlTALItr OF SEEDS PASSED BT OAfr^B 


1 h* 

94tt«ld 

i£q9|«ei| Jtfooi^paorJ^d 
puv p^iyi|iiuM qoRM 
8a|WB^«ai|Ak |o joquinji 


« 

tC 

B4a«|d XqiiiWH 
91104^1 |iaonpo4d qaiq^^ 
iU9j9|OBii|uiIf}0 .laqoitin^ 

s s s s 

i i 'i' 4 

^ S -* 

• 

IQ 

lueq^ 2fai4kOK 

JO puo Jjfiinp |0 )tio 
:9u|qraM JO ejvQ 


Duxtl COLLECTION 

.iiioH 

X ai si ai 

i*= 

pSS 

08 * tte- cDc« cor* 

in^a 

IQIQ iQiCk IQIO lO^ 
»>*f4 

*T "T ^**7* 

38S Sk 5:^ 

ec 

X 

< 

O 

8.1998 U1 
*lltl'41l9 9011 Ut«4N 
.Op .itv JO iiqNiOAk 

te, ? ^ ^ 

• 

Niiipaoj JO 8.III0IJ 

m 

5 o o 

Q ca. 

* 

Niifpooj 040j9q 
a8vS|90K |0 pOLIOd 

Im 

o 6 o 

•“DO 

8.1908 

in 'poj 111948 pa 
-]|V08II1I JO jq^fOAt 

1 

• 

• 'M <?! SS * 

8.1908 U1 
= *110190 '4011 

Sfiiipea^ JO H.ino|| 

tC UOOO III 

i Q 1 *U0A|2I I«|bx 

. C 1 

s ; 

» 

b. 

JS 

5 

'43 

£ 

:s 

X- CM 91 

• 

*X9p oq4 ^iioqEiiOJqx 

s g s g * 

a» 

..I’- 

i‘ & ^ i 

Is * j 

' * 

" i '<*^1 ' 

« £ S S 

*7* *T ^ "T* 

S* 8 8 




^ 67 . 


The bnlipck was fed with whenlt previoas to 29-1-15. See Statenentti I to VI indurive. 
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The bqllook was fed with wheat grains preTious to 28-1-1 5» See Statements I to VI inclasiye. 
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THE SUITABILITY OF PUSA 12 WHEAT FOR 
LOCAL CONSUMPTION IN THE CENTRAL 
CIRCLE, UNITED PROVINCES. 

nr 

B. C. BURT, B. 8c., 

. DefnUy Direeior Ayriet^ture, 


Thu advautiijjes of this wheat over the ordinary soft white type 
usually exported from thesd provinces, from the point of view of 
the English miller, have already been pointed out by Mr. and Mrs. 
Howard in the various Pusa Bulletins on the Milling and Baking 
qualities of Wheats. The environment experiments carried out by 
the same^ workers in conjunction with Mr. Leake Jiave amply de- 
monstrated that the high (lommercial qualities of Pusa 12 wheat are 
maintained under very varying agricultural conditions. A series 
of careful trials in different parts of the Province have shown that 
Pusa 1*2 is undoubtedly suited for the greater part of the Central 
Circle; the exceptions being Kheri — % submontane trar^t where Pusa 
12 has not yet been extensively tried as Pusa 106 is doing well, and 
Bundelkhand where conditions are more those of Central India and 
where a wheat with a shorter growing season, such as Pusa* 4, seems 
indicated. 

Althougli most districts in this circle export considerable quan- 
titiw* of whetfb, especially in good years, a large proportion is re- 
served for local consumption, much of 'which goes to feed the lai^ 
industrial populations 'in such cities as Cawnpore, Lucknow tfnd 
.Allahabad! It is clear, therefore, that while yield is of paramount 
importance no new whfut is likely ^;o replace dess wheat entirely, 
unless it is adapted to*the r^uireffie&ts of the local markets. 

( 870 ) 
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The first enquiries in this direction appefirt to haya bten madi 
by 31r. Moreland (then Director of Land Records and Agriculture), 
samples of the new strong wheats produced at Pusa and of Muz&ffar- 
nagttr wheat bdng* distributed to representatives of different 
conununities for practical trial. The opinions Expressed seem to 
have been somewliat contradictory, some persons atta(;hing extreme 
importance to the question of colour and others to the ^behaviour 
on cooking. The probable reason of this was that the experiments 
really amounted to a comparison of a weak white wheat w'ith a reil 
strong wheat and the reports showed that different persons attached 
a varying amount of importance to colour. The truth appears to 
be that for some purposes Indians find a white wheat essential 
but that a strong white wheat would be preferred to a weak white 
wheat. Pusa 12, being a white wheat, would appear to comply with 
those conditions and further enquiries have been made with a view 
to determining its suitability for Indian* consumption. 

It was early ascertained that the wheat was likeil for eating 
purposes by the cultivators to whom it was issuect for sowiiig pur- 
poses — \vith the exception of one enterprising individual who mis- 
applied some of his seed and betjume acquainted for the first time 
with the taste of naphthalene. Arrangements were, thereforer.mhdc 
to have a series of tests carried out by members of tlie Mainpuri 
Agricultural Association. The ^vriter is particularly indebted also 
to Rai Radha Raman Bahadur, Collector of Mainpuri, for d very 
careful test. Both Pusa 12 and 110 were issued, the latter being 
included since it appears to do rather well in tW district and, 
though infwior to Pusa 12, may be found useful for those cultiva- 
tors who insist on growing a bearded wheat. 

Mr. Radha Raman’s report is given below in full, : — 

“ Pusa 12 is an excellent wheat in evpry respect. T tried it in 
the form of both puns and ohaptUis and liked the tastO. 'There is a 
lot ,of starch in this wheat add 1 am sure it is well suiteil to make 
'fiout {inaida) of. Pusa 110 is also good butd;^ decidedly a grain of a 
comparatively inferior quality.” 

The reference to the proportion of starch is not quite clear but 
is probably the writer’s way of exp'ressing the term ” free-millii^.” 
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The ¥olh>)viHg afQ literal translations of vernacular raportE 
received froM meiLbers ef the*Mainpvri Agricultural Association. 

1*. Knnmr Kalian. Two kinds of wheat were sent t/> me for 
testing and their taste is as foUows : — 

Pusa 12. The jmris and rolw prepared from this wheat were 

very soft and tasted sweet ; the ghitinousness' {loch) 
of the (Ua was good. • 

Pnsa 110.-— The jmris and rot is prepared from this wheat wore 
harder than those from Pnsa 12, but better than from 
<fesl wheat. 

hmd'it limn IM (a). On preparing roli^ and jmris of Pusa 12 
wheat I found that tlftey were softer and sweeter than either .those 
from desi or Muzaffarnagar wheat and tasted better, suggesting 
seasoning witli moman (ghi and sugar). 

(6). Tlio rotis and pms prepared from Pusa 110 wheat were 
tougher but fragrant. 

JMm Shyafn Smidw' Lai. On trying the two kinds of Pusa 
wheat sent to me it was found that both were superior for eating 
purposes (literally more delicious) to the desi wheat of this neigh- 
bottrlpod : the rotis and^wres prepared'from them were very soft 
and clear. Of the two kinds I prefer the one with the thick grain 
(Pusa 12). 

Bdfid'it Dem Dayal Pafhah. Wheat Pusa 1 10 has a sweet and 
agreeable tsxste ; its bread is white and soft and is liked by all people 
for eating. 

Wheat Pusa 12. — Its bread is not so soft as (that of) Pusa 110 
ami Jinferior (to it) in taste and is not liked as much asTusa flO. 
The colour of the bread is also not so good. 

• M. HaWm Vddin. Pusa 110. Satis prepared from this wheat 
are 'pleasant ^smelling suggesting parched rice and sweet, the taste 
is good and the bread rises well and tlte strength {loch) is good ; the 
ata is also good and fotis kept over from the previous day leiiiain' 
good. I 

— - ■ - ■ - ■ , ■ _ 

^*Thc HinduBtani word hfh used iQ niost of these reports appears to be tlic ncafpiA 
C'ljuivalitfit to " slrengili ’ us iipplied to Hour, ^ 
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The rloiigli from atn of Piisfi 12 whei^knea(lo<J J)e(fhmcs still ‘ 
and bread left over till the nqxt *day becoaies bill'd. The rotis are 
soniewhivt’ sticky in eating but the strength of the ata is good. • 

• The origitxals ofethese vernacular reports liave been published 
in the Department’s Vernacular Journal, the Mi^d-nl-Mazarain. • 

While it is uol* easy to find exact equivalents for some of the 
vernacular terms emplqyed, it is clear that both these cheats are 
liked for rndiau consumption though opinions differ iis to their 
relative value. I’he samples were drawn from the croji grown on 
the Mainpuri Farm on land taken over from cultivators the previous 
year and are fairly representative of what may be expected in this 
district. Pusa 12 was better growm than Ihisa 110 ivhich sulfered 
someivhat from a vei'y wet March, and both vrere far better in appear- 
ance than local dm and Muzaffarnagar which were thin and mated. 

Equally significant was the fact that wherever it was sown Pusa 
12 at once commanded a jireraiimi in t?he local bazaars chiefly on 
aceount of its appearance, so much so as to materially hamper the 
buying in of wheat for the shipment experiment whiV h is in progi'ess. 

It may safely be concluded, therefore, that though Pusa 12 wheat is 
being introduced largely because of its agricultural qualities (yield, 
standing power, water economy and slightly earlier ripening) it is 
suited not only to the export market but also to the local Indian 
market which in the United Provinces is no less important. 
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In India the number of mango varietieB is immense. ,Watt' 
states that Maries coDerted some 600 varieties in India, but ver^ 
few attempts have been mude to describe these. Maries made a 
start by describing the varieties of his qwn district and the same 
has been' done by one or^two others, notably Woodrow and Hait< 
lees. One or two varieties have been carefully studied, but as a 
whole they have not been examined with a view to classification. 
Anoh a process is necessary if we are to have any definite knowledge 
as to the types of this fruit, and their distribution and possibiliries. 
This mbarrat de rkbeues in forms of mango fruits haa apparently 
existed in India for centuries. In 168$, we find Van Rheede iTriting 
" Caeterum fructuum horum Mangas, baud secus ac pomorum ac 
pyiorum nostr&jium yariae dantur species, qua> i«o legionum, 
divemitate pluximnni variant” (Ttanslarion— Of Idieae other fruits, 
hot unlike our applM and peats, axe found in several 
typ6Bt 'which vary greatly according to the nature of the tegipn}. 

Without some oIa2sifiQation we have chaos, According to 
whstVnfAne nan this chaos be iedu(*ed to ordtt 1 


1 Vsi'tkt* MA 

( «« ) 





Cff VAtfdo ai[5 

,I]ll «)i damifioAtioll tlie maia pcmt is to«exttao^ ftom a mnit^ ‘ 
of (duuiaetenp tikMe which ihe kmmm aiid«cMMtdr(tf in iiidin> 

* doalsot It Mein$ to 11 $ that since niADgo trees aT« at pNBent ^ 

named reoQgaissd Jby their fruit we should take the fruit as 
the part by which to classify. The least variabloextemal character 
of the frait in a gfyen variety is the shape of the fruit. The site 
and weight vary considerably among fruits of the same tree. This 
is well shown in Fig. 1. 

In contrast with the first figure stands fig. 2 which contains 
mangoes of different varieties, namely : — 

1. Mothi Pairi. , 6. Batli. 

2. Pairi. 7. lEtorsha. 

8. Ehoont. 8. Alphonse. 

4. Popatya. 9. Mdgoba. 

5. Cowasji-Patel. 

a 

The diversity in shape is at once apparent. 
h classification based on fruit characters is undoubtedly artifi- 
cial, but as a means for reducing to some kind of order the existing 
chaos of forms, an aitificial is as good as a natural classification. 
Natural classification will>come latei when the existing fqrms have 
been catalogued and described. ' 

In classifying mango fruits we may with reason folios' the plan 
adopted in 1875 for the classification of grape vaneties by the Inter- 
national ‘Ampelographic Oomniission at Kolmar. The three main 
dasses then suggested were— (1) Pound fruited':— those varieties 
with fruits iu which the length from stalk to apex is equal to or 
leds tHau'the breadth. (2) Long-fruited : — ^those varieties* in .which 
the length is distinctly greater than the breadth. (8) Indefinite 
those that fall in neither class, on account being on the 
border line between the classes and in addition of some^liat 
variable nature. 

To make the above strictly logical,* dass I should contain 
only those which have fruits with the axis from stalk to tip'constantly, 
^shorter than the transverse axis and class 8 sboulcNifontain the /onus 
WiA botii axes eqiud and alse ahy dohbtful, or variable forms. A 
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^omewhatP similar ck^ification was suggested by Woodlfouse' 
for the mangoes af Uhngalpuf. * 

This mention of axes means that we liavc to consider Jn what 
position a mat\go fruit should be for description. It is a useful eon- 
Yention to describe a mango fruit lying on its side with the beak 
to the left. One can then talk of its length, (axis^ between stalk and 
apex) breivlth (axis at right angles to length, and parallel to plane in 
which the mango fruit is lying) and thickness (axis at right angles 
to breadth and vertical to surface on which the fruit is lying). 

In the aliove-mentioned article by Woodhouse and in a more 
recent article by Popenoe* the various parts of the fruit have 
been named, and the methods of description su^sted. We may* 
content ourselves with ‘describing the parts named in Fig. 3, namely, 

right and left shoulders, basal 
cavity (atta(diment of stalk), boAk. 
apex, and sinus (on left side). 
In additio]!, size in three dimen- 
sions, weight, colour, surface, 
and the nature, closeness and 
distribution of the small dots on 
the skm, should be described. 
After the fruit is cut the flesli 
should be described as to taste, 
colour and stringiness, the skin 
as to thickness, and the stone as 
to size, weight, fibre and markings. 
The following is an example of a 
mango fruit partly 'thus des- 
cribed : — 

Dudh-Sliendrya. — Weight 246 
grammes, measurements 9x6x5 
cm., luwdous, colour of the flesh pale* yellow, no fibres, colour of 
the outer skin yellow* to brick red, glands small white, sli)i;btly 



1 Left ehoiilder.^c 4. Sinus. 

3. Basal cavity. Ti, Beak. 

3; (. Right shonl^ci'. li. Apex . 


‘ ^uartrrfjf Journfil of Ihe Depfirtmmi of Agiifculture, fiengaf, IJ, 168, Jan. 1909, 
* Profieedinga of the Ammcdia Poinohgical Society, 1913. 
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Toug^, basal cavity sb'glit, left slioulrler slightly liigiier than rigjit, 
beak slight, 2 cm. from aj)eic, apex rcAinded' weight of stone 37 
gramme,^ and its measitremoiits 7*2 x 4 x 3*2 cm. 

" Such descriptions .will enable ns to put mangoes into classes 
subordinate to the main three classes just flientioned. These 
suborduiate cJassep would be distinguished by tlic chrt.m<*.teristi(' 
shape of the fruit, e.g., 1;he Alphoi\sc class with higli left shoulder and 
small or missing beak. Under this Avould <’ome all the varieties 
of the Alphonse shape, but differing in colour and taslc, e.g. 
Alphonse, Fernantliir, etc. In tabular form the scheme would 
work out as follows : — 

Alfhonse Class . Shape 

Name of variety j TaHto , Pulp Cionerul description 


Alplioiifie Very luscriouN nni ! Uotldiflh in the , Left Hhoiddcr ldAln*r than the 

fraf^rant. middle and pale ; ripfl^t ; thin nkin rloecly 

yellow on the out- 1 attached to llexh ; dofs 

• Bido. ■ miniito. 


Pernandin .. Very luBciouH 


Madan Ban ... . LiiRcioii.s 


.. I Bright yellow ... Bright red on expoNod f»ido 
. and y^llowish-greoii on non* 
exposed side thick mkin 
closely attached 1b (leBli ; , 
Hiirfaco rough and warty, 
with small yellow dots. 

I 

.. f Yellow to rod ; thick ■ YellowiHii green ; hi^^ak alight 
' conaiaiency ; no ly present ; both shoiild^cra 
dbrea, falling ec{iially ; amnll black 

• , ■ dots present. 


Popatia Class 


Shape 


Popatia 


Masana 


Slightly 

ploaaaiit. 


acid, Yellow; rather 
tough ; fibre amall. 


Fruit bulged in the •iroiddlc 
and narrowed at the atalked 
end; green to i*ed dota 
pror|^ent and close. 


... I Bitter 


• » 

Pale yellow tough 


I s 

Skin greeu and oi'ange,* amall 
(Iota preaent ; beak s|^arp 
and prominent. 


If wc desired to make a world-wide classification we, s])ould 
make territorial classes tembod^ing the Indian, Indian, Cuban, 
Philippine, &c., mangoes, and > these coiuld again be grouped under 

9& 
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the two great* heads •©£ .mon^mbtyonic and polyembryonic. So 
fat only moilbembfyonio*mangoes are .known in India. 

'A word or two regarding the origin of mango name? in the 
Bombay Presidency may not be out of place. 

* It seems that*the Indian is somewhat eccentric when he comes 
to mango fruits and tacks a fanciful* title on to every 

seedluxg that produces good fruits. A large number of these may 
frequently be traced to colour of the skin, shape, size, &c. The 
following instances will clearly show how some of the mango 
varieties have been named — 

How named 

Examples 

From outward colour 

Balimbya (like the colour of poiiiegrauate). 

Kalya (dark coloured fruit). , 

aliape 

BatU (like a bottle). 

Kelyii (like a plantain). 

Popatia (beak like a parrot). 

Ladu (balMike). 

1 

„ certain outside marks 

i 

Nakp (one iMving prominent nose or beak). 

Bliokya (one with a hole). 

„ liie * .. 

Naralya (big as a coconut). 

Mahaliingya (like a citron). 

After some peraoiis 

« 

Alphonse (after Alphonso) 

Cowasji* Patel (a proper name). 

Ktir«*l (Carriera). 

Collace (doiibtful)i 

f 

After some titles or great personages • 

Maharaja— King. 

Miharaiii— Queen. 

Badashshii- ICiiiperor. 

BajI liao— One of the Maratha Peshvas. 

Bii'bal— The prime minister of Akbar. 

Ohhatrapati — King. 

After some romantic ideas 

Madanbau (arrow of Cupid). 

Dilboiiae 

tb. heart. 

Dilkhush J 

From coiMisteuoy 

])abi*ainba (curd-like). u 

Pitbyu (floiir-like). 

Khobarya (like the kernel of a coconut). 


„ the smell of the ^juioe 

Sbepya (like Pwoedanum graveol$ni)> 

A*ftei«surroundin||rB 

Saundadya (^aundad — Progopii spieigera) that stood 
qnitH close to a mango tree. ... 

Wiiriiiy» (owteg to its nearness to a big white ant hill) 
Wai ul meaning an ant-hill. 

After the general arrangemnntf ot the 
fruits ou tim iuflorescence stalk. 


In some ct^es where the fruits resemble each other in sha^e 
but differ in other ckaract^, sdm^ words either denoting size or 



CLASSinCATlOM UF. MANGO VAli|R1IE9 379 

j , » 

’ ’ * 

. plaqe are prefixed, thus Mothi Pairi denotes that, it resembles Pairi* 
in shape but is big in size. Similarly, Pachkodi-Dodi and Hiswalplii- 
Dodi ramble Dodi mangey in shape, but are named after theu' 
reopective places, asith§y differ in other characters. 

We thus find that the names give us no help in the methods 
of classification as, it is likely that the same name has been .given 
to more than one variety or the same variety may qpenr under 
different names in different localities. 

The results of an arbitrary classification based on fruit clmrar- 
ters may lead us some little way towards determining the ancestral 
type or t3rpes from which our present mango varieties have sprung. 
This will be of great scientific interest, and may also be of practical 
value in assisting us to produce new forms. 

This year, both in Ganeshkhind and Basscin Botanical 
Gardens, hybrid fruits have been secured in first crossings of 
mango varieties. The fruits produced by the next generation will 
be awaited with interest as they may give us a lend in determin* 
ing which of the present existing forms are hybrid, and a hint as 
to their parentage. 



GREBN-MANTJRINO IN THE OENTRAf^ 
PROVINCES. - 
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llOBEUT (5. ALT/AN, M.A., 

Prineipnl, Affrieullnrnl Colhiji', Kagimr. 


The problem of tbe satisfactory use of a greeii-manuving crop 
in increasing soil fertility is a somewhat dilficnlt one under the 
climatic conditions prevalent in the (Jentral Ibrovinces. Crreen- 
tnanuring can be used udtb one of several objects iti view (1) the 
grading up of poor ]iglit> soils by irv-retising the humus, (2) the 
raising of the value of land which has pliysically deteriorate*! by bat I 
farming, (3) fis a direct form of manuring, -/.c., by iihc replacement 
of a cerliain bulk of farmyard manure. 'There is no doubt that in 
(2) and (3) the action is similar ; but in the fonner the essential 
value lies in the humus supplied, in iJie latter the user’s attention 
is fixed on the nitrogen added, and the increased chemictil fertility 
wliich may result. The use of greep manures in countries in which 
the climate, though 'for a short period wet, may bo described as 
arid, and in which humus appears to play a smaller part in produc- 
ing .fertility and a good pliysical state tlian in wettet'and more 
temperate coi\ditions must probably be looked on as a form of 
^rect manuring, even aUowing that the hiunus added in the process, 
if satisfactorily performed, is of value. 

His now proposed to deal with the material available locally, 
remarking by way of preface that except in one or two non-fexJ)eri-* 
mental cases the use of this process of green-manuring has had 
for j.ts object, airect ^manuring by the replacement of farmyard 
mannie. After dealing witt such* evidence an attempt will be malle 

( 880 ) 
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• to indicate what it would seem 'to. ]>oint to» tinder losal condjjtioi)s, 
which are, after all, typical of a W;ge section of the colintry. 

Except in the case of paddy and of oiie or two experimelits of 
sofhewhat douhtful f alne economically or otherwise, green-manuring 
has been a precursor to a rabi crop — almost in\^ariablv wheat. 

PlffMs used far the pirpose. 

# 

Tile following have been used. Dhaimha (SeslHima), sm\. 
{Crotalana- juneea), tarota {Cassia mndantnlis), haivcM {Psaralm 
carylifolia), hdtJii {Doli'Chos nuiflarm), wild indigo, htdoojim (Fcr- 
tumia cineren). 

All exc'cpt the last named are leguminous, the last belonging 
to the Compositw. E.veept in the eases of dJutincha, sait, aiul 
Icvlthi, which have been plougluHl in where they grew, tin* othem 
have been (collected from other fields anti apjilied by the cwt-loatl. 
'riio material was then ploughed in. This system is exptmsive ; pos- 
sibly jt is not economic, but*it ajijiears tt> have riisults which may 
cast some light on the ])roblcm. 

The apiAicalim and methods of im'vnmii 

t 

T’here ai:e three direct methods tif using a green eiop : 

(1 ) (Jollection from outside, spreailiiig and mixing wH h the 

soil by cult.ivation with the inverting jilough i»r even 

the country plough, 

(2) growth and ploughing in, when of a 'desired height, as 

it stands by t he use of an inverting ]>lough, 

(3) * growth followwl by t he opening up of the tiirtd wjth a 

l oiuitry ])lough in the furrows of which^ the green crop, 

cut in bunches, is laid, and earthed up by the next 

• • • 

furrow. 

The last system is the loiial country motkod and ensures, under 
some conditions, a bettcj* coveiing of a crop like sew than thn situ pit 
,use of an iuvension plough unless following *’ pla.'jtcr’ to lay tin 
crop or used with a “ jointer ”'anll idiai’n to dj'ag in the long stuff. . 
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There'are two mefhods bj wMcli an indirect use is made o£ the • 
green crop. Thou^ neither are stnc% green-manuring, the second 
<appeai% to have sound features: — 

(1) Growing a green crop and feeding it o£F as it stands, 

followed by the subsequent cultivation of the land — 
analogous to sheep folding on mustard in England. 

(2) *The growtli of a rapid maturing leguminous crop iu the 

monsoon — its early haiwesting for fodder or seed, and 
the subsequent inversion of the stubble, before sowing 
wheat, inigated or unirrigated. 

'rhe first of these iij perhaps not of very great value, because on' 
the heavy soils in wMch wheat is likely to be grown, feeding off 
(especially by sheep) is rarely likely to be possible without puddling 
the land. In spells of dry weather, however, dairy stock can be turned 
on early iji August, to gi‘aze off a san crop which appears to be too 
luxuriant and th^ immediate invcision'of which is impossible p\ring 
to other cultivation ^yol•k. The wheat crop following is generally 
distinctly satisfactory. 

The second method is really double cr 9 pping. It may, how'ever, 

• be considered as partial green-manuruig and from observation the 
writer is led to believe that it is a practice which is applicable under 
conditions when a complete invension is impossible. 

t 

Fadors desirable in a greetMnmturing crop. 

We may take it that the following points are desirable in the 
crop usedp though few, if any, of such crops comply with th&stondani 
in all respects : — 

(1) A leiAy habit, and heavy growth, 

(2) .a soft, non-iibrous character, indicating rapid decomposi- 

, tion, 

(3) a deep roob system, opening the soil, 

(f)> a good nodular growth, as indicative of rapid nitrogen 
ab^^tioi\, 

(6) a rapid, ea^ly gibwth.* 



ORBRN-MAKORING IK THE CENTRAL PRO'VINClIb 388 

. ' • 

•Taking green crops generally, dJiaint^, hawtfti ahd coAvp^' 
Comply with the first condition ; cowpea, ^tU *and fxidocgira the 
second dhaineha and tarota^ the third ; dJiaincJta, san and* wild 
indigo the fourth ; add tan, kadoojira, and tarota the last. The first is 
no doubt an important factor in areas like Eastcnf Bengal and Assam, 
and if asisociated with two or three of the other fai^tors renders the 
particular crop possessing them specially suitable for greemmanuring. 
This no doubt accounts for the strong preference given to 
dhaineha, in such provinces where water and time are not of special 
consideration. In areas with climatic conditions like those in the 
Central Provmccs, and in areas where irrigation cannot ameliorate 
‘ time and water defects, No. 6 becomes the dominant factor, closely 
associated with 2 and 4, thus making * san a moi'c suitable 
crop for these localities than dhaiticha. We can thus perhaps 
divide the country into areas in which factors 1, 3, and 4 are 
most desirable and into areas in which factors 5, 4, and 2 arc 
essential. The writer’s observations have been in* areas of the 
.second type. 

Green-manuring previous to crops other t^n wheat 

OR RABI CROPSi 

This can be briefly dealt with and does not have much effect on 
the principles and difficulties of the question. 

Green-manuring before paddy.* 

This has been experimentally tried at Baipur. The green crops 
used are* van and dhaineha. The former is the more mpid^ the 
latter though standing the constantly water-logged state of the land 
better is very slow in the early stages. Both are sbwn at the break 
of the monsoon. As far as his memory goes the writev has nfe^er 
s^n a tall, thick, or heavy <crop of either at the time of inversion. 
Indeed the stand has generally been poor* Inversion takes place 
before transplanting. 

The following is a* tabulated statement of i^esults obtained 
here to date. In all cases trahsplanting has, immediately followed 



384 ^AaRtCUIiTORAti- JOURKAL OF INDIA [X, I,V. 

plojagliing ih, first fisries being so treated at the beginning* of 
. August and the secbnd about the middle of that month. 




' 

191113 

Fttddy 

191213 

Paddy 

J9Ult 

Viiddy 

- ■■ .^4..s^-=irrr- 

• 

Average 



O ra in Straw 

Orain 

Straw 

drain 

Straw 

Grain 

Straw 

H) 

Sau 

i 

.^70 ' ani 

800 

S50 

810 

•79(t 

• 

747 

730 


Sawri (DlitJii- 
cha). 

6H0 ! 6iU 

1 

GKI 

ti30 

910 920 

• 

739 

720 


No manure .. 

I m 433 

500 

440 

640 

500 

530 

517 

(2) 

San 

1 4UU 46() 

880 

840 

700 

810 

(WU 

703 

Sawri. 

1 .VNI 50() 

090 

040 

800 

910 

' 617 

($S3 


No luanure ... 

; m) 1 370 ! 

i . I 

010 

G40 

470 

450 

1 40U 

487 


Avera^^e of nan over no manure -223 lb. grain- 
„ tatrri „ —203 „ 


'rijc ivMults of two years prove dhaiticha to be a little more 
satisfactory than mn. In 1912-13 the monsoon was late and 
sawn wjis only some 5 inches high at the time of inversion. In 
the oth«i‘, ratli,er wottei’, years the san^ suffered more from water- 
logging. Invei‘8i(j!i and transplanting at a later date do not appear 
to add tt) the oiifiturn ; though jm* a consequence of delay a slightly 
bigger crop may be. inverted, yet f he late transplantation jnobably 
affec'ts the tilJertug of tin? paddy. 'J’he \mtei‘ ventures to suggest 
*i.hut a Ibctter method, where irrigation is available in the hot weather 
(whicli, is not (^nimionl}' Mu^ case in the Central I’rovinees), is to 
start the green <‘rop a fortnight or so before the geiiend break of 
tJu*. monsoon. San oiuh; <!stahlishcd is capable of standing moW! 
watm-. 


Sau has also bmi used over all f lic niauiirial }»addy seri((s on 
the Kip'iii to raise tlie fertility of the nnmauund ])lot without alfering 

ils relafive fertility iji iho series. 

* •* 

'riiere luis been a general improvement over the series, but the 
relative values of f he manures applied in the series do not appear 
to havctbeeu maintained ; in five out obsix plots iu whicli bone du^t 
has been the applied arinfiuial, the effect of the combination has bebu 
,cxf ra«rdtua.ry. This is in line with Hopldns* system of maintaining 
st»il fyrtiliiy and'^feggi^t’s note to *thc Boanl of Agriculture in 
1911. 
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’ The following figures to illustrate tli<i*point ace taken frpin 
the Raipur Farm Report, 1912^3 : — 

» * 


Series trhnijdaiUed paddi/ wUhotU irrigatioti. 


Averai^e yield of plots to wliicli phosphate 
was applied. 

Average yield of plots to which no phos- 
phate was applied. 

Average increase due to phosphate 


Aveisge 


Before green- 
manuring. 

After green- 
manuring 

iiicreasod yields 

1 of pliOHphato plots 
due to green 
manure 

lb. 

hm 

lb. 

lb. 

l.:U6 i 

1,412 


144 

631 

487 


1912-13. 


Series irrigated immphnted rice. 





Average 


Before green | 
manuring 

After green - 
manuring 

increased yields 
of phosphate plots 
due to green 




manure 


lb. 

lb. 

' lA 

Average yield of plots to which phosphate 

1,196 

1,773 


was applied. 




Average yield of plots to which no phos- 
phate was applied. 

1,067 

1,277 

' " J ■ • 

! 

Increase due to phosphate 

i:i2 

496 

5164 


1913-14. 

Scriep of IrampknUed 'imklg irithoul irrigaikm on di^jerent 
■jilots frotn Ikose used; 1912-13. 


fA.verage iiici'erifieci 
lief oro green- After green- yield of pLbsphato 

manuring manuring plots due to groen- 

roan tiring 


Average yield of plots to which phosphate 

lb. 1 

1.504 

lb. 

1,603 

was applieil. 

Average yield of plots to which no phos- 

1 

1,3S6 ; 

! 

1,28 

phato was applied. 

increase duo to phosphate 

118 : 

322 


lb. 

.1 


j 

2114 
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The oiUy oitificial^iiianure m the rest of the series which has 
• apparently behn afftcted by the preseivce of the green manure and 
Ws redcted on the paddy is calcium cyanamide. 


Bofore i^reen- After green- 
manuiini; manuring; 


Inoreaied jrield 
due to ffreen- 
mamirini; 


Ib. i . lb. j lb. 

Average of 3 plots dressed with caluiam 

cyanamide ... ... 1,005 1,240 j 235 

(jeneraliy speaking green-manuring pa}^} in paddy cropping and 
can be i-ecommendecl for practice. Probably the results are enhanced 
if the sowing of the green crop can be done before the monsoon 
. and if the gi'cen-manuring treatment is accompanied by the use of 
phosphates, which in the opinion of the writer are best applied, 
at the time of sowing the gi'oeu manure crop. 

(Hreen-mimintig for kharif crops the year previous 
to the crop. 

This is not a prai^tice which is likely to become coimnon. It 
hw only been adopted with favourable results by the writer in one 
or two non-experiraental cases where land was in poor condition. 
There is only one case to hand of actual experimental trial. I’his 
was in a wheat-cotton rotation ; in one plot the wheat was gi’oen- 
manured and in the alternative plot unmanured. 

The following fa the average of the 12 years in which the experi- 
ment was conducted : — 


(il reel) -manured over^ alternate year j Unmanured 

^ « * 

. lb. lb. 

A vei^cige return wheat ... 486 grain I 266 grain. 

•Average return cotton ... j 336 Kapai' | 274 Kapas, 

i I 



The*g^n manure applied for the first 8 years was Psoralea 
tsorylifolia and Pernonia cinerea, in both cases the weeds 

\rnre collected from waste areM and* spread on the land and ploughed 
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in. In no vase is there any record of tlie an..dunt of g^n stuff us^l. 
One or two cotton growers have adopted a somewhat similar treat- 
ment — when cattle manure is too expensive for use on a’ large 
scale. 

- SwH or saivri {dhaindut) is sown, ploughed in in August, and 
followed by gi‘am that year, giving place next year to cotton.' Tlie 
followers of this system, which is probably based on the experiment 
quoted, were perfectly satisfied with the results they got with their 
cotton, which were well above the yields on umnanured land. 

GREEN-MANUBINa BEFORE RaBI CbOPS. 

t)n this point a very largo number of ^experiments Jiave been 
done. The practice appears to have certain obvious aclvantages if 
it can be done on an economic ])asis. All the problems of this system 
of manuring centre round the questions : - Under what coiMlitions 
can tlic system be conunended f Whai fatdors will tend to a satis- 
factory result or the revcise ? What modifications will render it 
applicable under climatic conditions which ai’cj cither obviously 
unsuited to the ordiiuiry fonns of application or apt to render them 
unreliable ? 

In attempting to ausw-ct these questions partially it is proposed* 
to leave out entirely the consideration of those areas in whudi the 
practice appears more or less bound to be satisfactory- -areas under a 
heavier and longer monsoon, and areas in which an ample canal 
irrigation can be used to replace the natural moisture- -partly because 
the writer has no direct experience and partly because as far as can 
be deduced from experiment under less satisfactory conditions, 
they do not offer any very serious problems. Consideration will 
therefore be confined to green- nranuring before dry wheat, 
and green-manuring befoiv wheat whtn a limited inigat^pn* is 
possible. 

Glieen-manuring in the experiments at Nagpur has taken two 
forms:— 

(а) The use of local weeds collected and ploughed in. » 

(б) The use of son as a crop sown for the purpose. ^ 
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I ^ * 

In tb(? fiwlb series Niheto h^ve been three eiqieriiuents each of 
10 jears’ dun(tion» ^he xestdts wete, on iui average of 10 Tears 



■:: lh. ■ 


.lb# 

Ib <l)'Oreeu-SnBDUt6d 

... 6S4 ) 


... 142 

’ / ^o.nwBDra « 

492 J 

blnerpatie 

In (*i) Gr«eii»inaniii«d 

520 ) 


... 19tf 

f 

No manure. 

... 324 

►Increase 

c 

f n <3) Chreai-inatiurod 

... 412 1 

1 


No manure 

... 3ai i 

^Increase 

AvArAffR 

47 

385 

128 


In the second sinies, there have been two expert iiieiits of long * 
eoiitiiuied charaotcT, the first irrigated and the second unirrigated. 
The average of 20 years’ resttlts were : - 

lb. 

(I) Gi'oen-manured with 8aM •< 094 ] lb. 

Vlnoruaso 199 

Unmftuuveil ... ■ ... ... 495^ ) 

(9) Green-maiiUKid ... ... 605 ) 

vlnureaiio 

IJiimatinrod •«. ... ... 480 ) 

Tile greeii piainu'e ala^ays appears to have been ploughed in 
,about dhe 20t.h of Augush If wc can placo any reliance on these 
experiments there is a temlency towards better results in the first 
series V-han in tlie second, in the absence of irrigation. In these 
experithents there appears to have lieen no very great efiort to stick 
to the same wectl kadoojmi {VenUMtiotCiiu^ea) and. haioacJii ^Psorulm 
coryUfciia) and even cut mn being used. The chief value of these 
experiments lies in their indication of the need of water for^satis- 
factory results and in theii* sujipoi't of the experiments now in pro- 
gress at Hosliangabud where is used on one plot, being cut 

ai^ applied, , ami sa» in .another, grown and applied. Here also 
we have a big'^or gain from the former, 

B . Wheat Kraiii. ^ Gain uvar Vo. % 

' ^ ' Ih, 

Uik^roteillDt ... ... 916 146 . 

Ssi^ plot V •• ••• ^ 

.(8) ':ll^nniai|i|(^ . ••• 770 

> os w Ni^ur figUT^i 







’WHEAT YIELD. AFTER GREEN-MANURING TO THE 
AVERSION OF THE GPEEN CROP.V • 



Below tkisjine 
green' Okanureil 
gave lesa*tkan 
unmanured land 


Rainfall after plongL<ng in 
Difference ketween gresn-iLTniired and 
unaannred land in pound i of wheal grida. 




orkkn-hIanitrino ;n ^i/ cr wIIral 

*Tlio })ri»K'.ipal rcquin>.iuont« Sor succHWsStfr «i;ts»^i-inrtrnwin}? *afo 
tlie roinplote or practically coflipllte (le*^5ffiii)//fitioir5?^ ilic gr(\o*i- 
niamii'jyg crop in the soil liofore the crop wiich it ‘is intciuJ.ed to, 
iiiamiro is sowji, aiuKiH sufficiency water in yio soil ta perinif of 
the full (Invelopnuuit of the second crop. Botf»iii.re important, in 
the writer’s ohsei’Yation the. i)reseiice of uiuh'compttsed ami. de<-ojii- 
posing organi<‘ material in the soil at the time of wheat sowing 
lemls to defective germination and to the early death of many ger- 
minated plants, which subsequent irrigation, though it. may make 
good the sufliciency of water .for later development, cant\ot rect ify. 
Not infreqiKMitly the death of y«»ung ]>lants luuhn; 1 he above condi- 
• lion could not. be attributed to a definite lack of suHicicnil moisture 
at tjie time of theiv death. 

iSiuaressful (hjcompositioji l)efo7e the sowing of the jnaiji ••roj> , 
appears associated with iJie quality aiwl the chai-acter of the green 
crop, the moist.ure jeccived between ploughing iii and sowing and 
thc! time which is allowed lo,ela]iS«^ betaveen tlu'so t,wo oj)er}itions. 
In the three experiments with green manurci a.ipl no manure in 
series 1, and in the nniriigat«}<l experiment in series 2, ([». 388) 
where only natund pn?cif)ifation between ploughing and sowing 
wjis relienl on, the. Iietter average inercsisos shown ijn s<n-ies I 
as a whole over expeirimenl. 2 of series 2 are accounted f(»r by* 
(«) tlie smaller anvounts of green manure used in tlw* first; of these 
t wo .series and (h) tlie soft tibrelft.ss chariuder of the juatcriiil used 
in experiments 1 and 2 of the Arst series. The gi’eat^u' iulvaiitage 
gained in the experiments 1 .and 2 of tlia fust series in which 
kadvojim aiid hiwachi were principally used, as against cut mu, 
tlie luoSt* frequent sourc^c of supply in the tliinl experiment of 
series 1 may be put down to the same reason. 

The importance of a sufficiency of moisture t'o* allow t»f decom- 
position of the green stuff before sowing and the subsaqupnt devblftp- 

) njent of the wheat crop is dearly shown on reference to , the 'two 
gWftidis opposite. The first of these shows^the average gain of wliegt 
from all green-uibqured plots i^tween 1884 — 1903 over .uqmanurcd 
wheat in comparisohj ^ith the rainfall received after plougbi,Ug iite'^ 
Avith the notable bwj ^ tion* of * the ^^ear 1891-92,^ for which the 
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^\ritel‘ I Hit giv^ no explanation, the two curves follow each other 
fairly closely. The second of these shows the results of an 
existing experiment ^n three satisfactory experimental years, i.e., 
years in which greeri-manuring was not vitiated oy external factors, 
for instance stray cuttle as in 1913-14 and ploughing in when the soil 
was too wet os in 1912-13. In this experiment quantity and quality 
of material and to some extent the length of time which elapsed 
between ploughing in and sowing may undoubtedly be credited 
with some share in the resiUts, but the remarkably close connection 
between the outturn and the amount of moisture received between 
ploughing in and sonnng indicated the great importance of this 
factor. 

The writer is convinced that if even irrigated wheat is to benefit 
by green manure, it is more important to irrigate before sowing 
the wheat in order to get a successful germination and establishment 
of the crop, than after, if th.3 rainfall between inversion and sowing 
is short. Certain figures from Raipur support this statement and 
the generality shown in the graphs from the experiments on the 
Nagpur farm. 





Approximate 
date of 
iiivei'flioii 

1 

j Kain before 
aowini; wheat 
and after 
. ploughing in the 
; green manure 

! 

Approximate i 
irrigation i 
before Rowing ' 
wheat 

(lain 

Lor.s 





i 

i 


lb. 

lb. 




l-O-OS 

12-3" 




HillilTil 


. . 1 

1-9 09 

i lO-S" 


HH 


imo.li 


, ' 

1-910 

' 5-8'' 

•• * 


310 

191112 

(1) 

1 

18-8.12 

10-79^ 

.r 

iir> 

... 




1-9-12 

7-10" 

3* 

4*1 


191314 

(1) . 


17-8-12 

7-48'^ 


... 

*25 


(2) .. 



29 8-12 

j r>-63" 

1 



11-5 


I]i the first three years irrigation was given in the cold weather. 
Tills .toes not appear to have made good the deficiency in 1909-10 
and 1910-11. The natural rainfalls of the years 1908-09 — 1909-10. 
were practically the same as the total water of 1912 (1) and (2). 
The resulte are similar. In the other hree cases thc; loss over the un- 
nianured plot varies inversely with the amoitnt of rain. The results 
follow those of the two graph i. Rtiinfall or we+ jr below 10" product 
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a Ic^ or an impajipg gain. The time whic^i^an'sie^ after pioug&Ojg 
was sufficient for decomposition*pr^ded«water'Va8i£itecieut w^^eu 
plough^ in was done as late as September 1st. Within reasonably 
limits &om the time^jsowing, provided sufficiei^t moisture is present, 

' there is generally sufficient time to allow of complete or practicatty 
complete decomposition. Earlier inveieibn is in short of mor^ value 
for the additional chance it gives the land of catching ^tra rain to 
produce decomposition than for merely the extra time it gives decom- 
position under ordinary circumstances to do its vrork. If moisture 
is ample, too long a period between inversion and sowing may 
indeed cause partial loss of the manurial value of the process. In 
the dry areas in which the writer is engaged earliness is important 
as giving a better chance for a sufficiency* of moisture. The only 
alternative to irrigation after the monsoon and before sowing wheat* 
is to start the green crop earlier by the help of irrigation Ijefore 
the monsoon and thus be in a position to plough in a larger bulk 
earlier, getting thereby a Jonger spell of natural Avator to assist 
decomposition. As irrigation water is, however, *jnore likely to be 
available in September than in May or Jime the former is likely 
to be conunoner practice. 

The figures at Hoshangabad (see tillable on ihe next page) do 
not follow those at Nagpur and Baipur with anytliing like the same 
exactness. On tliis farm W'C are dealing with a particularly clayey 
loam which holds the moisture. The difficulty of green-manuring is 
to find a day in July and ea^ly August on Avhich tlic land is fit to 
plough, while the retentivencss of the soil assie^ any slight faUing 
o£E in the rainfall. The Avriter is inclined to agree witji Mr. Evans, 
rapport(^ by his oavu series at Nagpur in the present year tljat the 
factor of the condition of the soil, when plougliing is done, may 
entirely mask the effect of the manure; if ploughed too wet the 
bad effect produced on the tilth, is greater than the good d()heM)v 
, i^e manure. 

! ‘The writer is also of the opinion, though not in a positiokrto, 
give direct pro6f. that as fa)ji as wheat is concerned, on^diy soils, 
the growth of a legupib which can be cut down and removed tby th^ 
' middle of August, is4i^pg^bly as'effective ai|d safer, "for the following 
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wheat ciop. More onifom and rej^ular wheat vef^up^^ve b^n 
obtained by growing sm apd cutting it as*'^]^odd^ in August, 
than by ordinary green-manuring. And with irrigation facilities 
^ Mit. douston has got' ’excellent wheat results following groundnut, the 
latter crop being in his case irrigated, as the gtoundnut is not off 
the lan(?8oon enough to permit a collection of natural precipitation in 
the soiL For this reason it is probably, justifiable to look on the 
factor " Increase of Nitrogen ” as the principal object in view, and 
to regard this double cropping with the inversion of an appreciable 
leguminous stubble as a form of green-manuring. 

As regards green-manuring before wheat under dry conditions 
in climates of the Central Provinces type, that is with a rstinfall of 
say 40" in the monsoon compressed into tlie period between 16th 
June and 16th September, not infrequently beginning later and ’ 
stopping earlier, experience seems to show : — 

(a) that earliness of inversion i8‘'more important than quan- 
tity, 

(h) that the material should be in by the firs^ week of August. 

It is desirable therefore to sow with the first rains 
and to use either a quick crop like san or to collect 
weeds and apply (a method on the whole, .which 
appears to give better results but at too costly a rate), 

(o) that success is not likely unless at least 12" or better, 
16* of rain is received after ploughing in whil^ below 
9* or 10" the results are not safe and the process is 
definitely inadvisable, 

(d) that the condition under which ploughing is, done must 
be kept in mind in judging the results and the effect 
of getting on the hmd at the wrong ^me allowed for 
if necessary, 

(c) that when irrigation is available, either earliw sowi^ of 
the green crop is advisable, or, if the natural pnecipita- 
tion falls below the minimudf’of 9* the use of wabsc.. 
to supplement thj natural precipitation in totting the 
green m^ure. Such irrigatiou must be applied before, 
not af^i.%qwin^ the wh^t, ^ 
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Where a ^infall 12" after August the Ist- 
can^t be 'relied on, Sqme increased fertility can be 
gained by the growtli of a legume and its use for fodder 
in the monsoon. In this t^ase«it* is desirable to invei^ 
the Stubble by mid- August so as to allow of consolida- 
tion by the latter rains before sowing wheat, 'Probably 
6"-7* of rain after this will .produce a satisfactory 
wheat crop. Unless guided fertility is however essen- 
tial, with a low late rainfall a cultivated summer 
fallow is probably safer practice, 
in areas with a rainfall of less than 35* of ordinary mon- 
soon distribution, green-manuring for a mbi crop u 
practically out of tlie question. 



MANaO-HOPPBR CONTROL EXPERIMENTS- 


nr 

E. BAUiARD, n.A., 
Oovernment Enlomnlogiiil, Madra*. 


Experiments in the control of the n^ango-hopper Idioceruft 
niveosparsus were bcgnn at tlie end of 1913 and beginning of 1914. 
These were initiated too late in the season to Ijc of any benefit to 
the trees experimented upon and no • results of any value were 
obtained. 

In December, 1914, another series of experiiVents was taken 
in hand. These were carried out in two tracts, one near Salem in 
a tope belonging to the Salem Zemindary at Varagambady and 
another at various places round Chittoor, 

Both were conducted on the same plan. The results of the 
control measures taken in the Ohittoor District were largely* of no 
value as the dowering season was a bad one. At Varagambady, 
however, more conclusive result were obtained, and it is with these 
more especially that this paper deals. 

Fjfty-five trees were selected for the experiment. ,These trees 
were mostly fifteen years of age and were all grafted tredb yielding 
valuable fruit. The whole tope, which was divided ipto two portions, 
consisted of some 800 trees. At the , l^eginning of the scaimn 
'owing to some unknown cause, there were only conf^arativdy few 
neppers and at first it seemed as though the experiment would be 
siconclusive for this reason. - 

As the season progressed tAc numbers increased, but* the condi*,, 
*tions were not so serious as they were at a'conespQpding season iif 
1913-14. On the wiPifle,. thrf results* obti^ned were sufii9iently 
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eqcouraging^to^ve hijjiesof e^en more* complete saoceas in* the • 
1916<16 sea8(}n. 


The Pest. 

Idiocerus nivdbsparsvs is the cause of great anpri ftl loss to 
mango growers of Chittoor and Salem. In a badilj attack^ numgo 
tope the trees are covered with sticky secrption, the flower shoots 
blacken and wither and no fruit is set. The continual tap-tapping 
of the insects as they fly from leaf to leaf resembles the sound of a 
shower of rain falling on the trees. A really sevrare attack means 
the total loss of the crop and the greatly diminished vitality of the 
trees. * 

Idiocerus lays its eggs in little slits made in the tender • leaf 
and flower shoots. There are apparently many broods in the year 
and the life history is a short one. The young hoppers em eiyng 
from the eggs feed at once dn the leaf or flower shoots, and the little 
black marks made by the continual puncturing of the tissues can 
easily be distin^ished. Eventually' the flower shoot is other 
incapable of producing fully formed fruit or else dries up completely. 
In addition to^the puncturing of the tissues of the new shoots a 
large .quantity, of “ honer dew ” is secreted and covers the leaves 
of the affected trees. 

The adult insects are extremely . active and are therefore beyond 
the pdwer of the spraying machine to harm them. 

With this fact before us it was decided to begin spraying 
directly the young shoots were formed so as to kill as many 
nymphs asi possible before they attained their wings. , 

The ‘insecticide selected was Crude Oil Emulsion, and it was 
applied by meap^ of a Holder pressure sprayer of 10 gallons capacity. 
1,1b. of emulsion was use^ fot 10 gallons of water. 

^ *A cartrfuTwaJch was kept ou’the trees, and as soon as new shoots' 
were jwt forth, spraying was begun. * Inevitably some trees wei4 
oprayed more frequently than others as they flowered or put *oilt 
new 'lesf^^ earlier than others. ^ . 

Once a tjse had ^fixiduced new leaves it was forayed once m 
hvery ten days and Iptterly every until the fruit hm 
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• set And it. vras considered, to be bejrond thcf powert^f^tAe pest fi) 
harm it. In futuie experiments the sprdying'will be done every 
eight dqys from the beginning. Spraying lasted from the b^inningi 
of Dumber to end biJd arch. 

The spray was distributed over tlie whole iJtee and the trunk. 
Special attention was paid to the leaf shoots and flower heads on 
which the n 3 rmphs an4 adults clusterec^ Towards the £nd of the 
experimeitt one or two sprayings were done with a Fish-oil Soap 
made by the Oil Expert to the Fisheries Department, Madras. 
This was a most satisfactory mixture for it stuck all the insects it 
hit to the shoots, leaves, etc., upon which they were resting, and 
‘one could see the gratifying results of the havoc which it wrought 
in the ranks of the hoppers. Tins soap sliould prove superior to 
crude oil and will probably be cheaper. 

The total average cost of the sprayings was estitnated at 8 
annas a tree. This is a very Hber^ estimate, 6| to 7 annas being 
probably more nearly the real cost. But even at 8 annas the cost 
was justified by the results obtained. In the previous year not a 
single mango was sold from this tope, and the crop owing to the 
hopper was a total and complete failure. 

Appended is a table showing the nur^ber of tre^s sprayed and 
the harvest gathered therefrom. The control trees were taken 
at random. One of these produced 600 mangoes, but was absolutely 
exc.eptional and had not suffered at all from the hoppers*. Tlie 
remaining trees were much closer to the usual condition of trees 
in a badly attacked tope 

^ ll^e total number of fruits gathered from the sprayed trees 
amounts io 2,044. Five of these trees produced no flowers at all 
and nine flowered so late in the season that in apy case very few 
mangoes could be produced. If the hawpst from No. 1 control be 
‘ deducted, as it legitimately may be since it is obyiolllsly an abnor- 
inal tree, the yield from the dnsprayed trees was 64*2. 

• * This would bring in a return of Rs. 24, Vhile the sprayed trSt;: . 
would be worth Rs. 80, at Rs. A per hundred. If Rs. 26 Wdcvluct-, 
•e^ for the cost of spijaying a substantial profit is s|ill left. There* 
is little doubt tb^t sprry^iitg is'profitable. 
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Kumber oi 

dumber of 

1 

1 Number of 

Number^df 

Number of 

tree 

sprayings 

mangos 

gathered 

trea*' 

mangos 

harvested 

*1 

1 

i 

1 9 

1 

500 

2 

7 

47 

k| 

10 

3 

7 

1 5 

3 

m 

4 

7 

! ‘ifiu 

n . 


0 

9 

100 

5 

5 

6 

9 

! 250 

6 


7 

13 

! 

7 

25 


5 

0 

M 

40 

0 

8 

; 10 

9 

25 

• !0 

11 

0 

10 

50 

11 

10 

5 

11 

10 

12 

10 

40 

12 


13 

8 

45 

13 


• 14 

7 

0 

14 


• 15 

•7 

0 

15 

15 

Ifl 

12 

25 

16 

... 

17 

12 

200 

17 


18 

9 

25 

18 

25 

* 19 

0 


19 

5 

2U 

12 

m) 

20 


•21 

5 

0 

21 


22 

7 

5 

22 


* 23 

5 

0 

23 


24 

11 

40 

24 

30 

* 25 

5 

10 

25 

10 

^ 26 

5 

a 

26 

150 

27 

7 

0 

27 

150 

2S 

8 

25 

28 

15 

29 

7 

80 

29 

40 

;io 

7 

5 

;io 


^ 1 

4 

0 

31 


32 

7 

10 

32 


3;^ ! 

0 

5 

33 


: 

7 

5 

34 


lib 

13 

5 

35 

' ■ 5 

;i6 

6 

lOO 

36 

... 

37 

4 

5 . 

37 


* 38 


150 

38 

■■ 10 

30 

7 

39 


* 40 i 


“50 . 

40 


41 

"7 

41 

7 

42 

. 5 

1 ^ 

42 


43 

• 1 

10 

43 


* 44 



44 

"■ 5 

45 

*6 

'30 

45 


46 

7 

80 

46 


47 

11 

50 

47 


48 

4 

15 

4H 

*'io 

49 

7 

50 

49 


fW f 

7 

60 

50 


51 

14 

50 

51 


52 

11 ,• • 

20 

52 


I 9} 

7 

5 

53 


‘ 54 

55 . 

7 

• 20 

54 


8 

25 

55 

... 

■ 


2.044 


1,142 


Either produced no flowers or flowpred vei 7 late in the Boason. 



NOTES. 


Karachi Milch Cattle. — This question has been re-opened 
by the holding of the first cattle show for these cattle in conjunction 
. with the Agricultural Show at Laudhi Fann in January 1915. 

^Tlic real mile]) cattle are only found in the Karac-hi tract which 
is not alluvial or at least has not been laid down by the Indus, in 
this tract there is little cultivation but good gi’ass grows after ruins. 
The tract extends from the west hordqr of^tlje 1 ndus delta to the 
Rohistau lulls and across tli^ Hub liver into Ltis Bela State. 

The cattle owners often with 6 or 0 cattle iqiiece luiite under 
a zemindar and form a temporary village within easy reach of 
Karachi. In this village the milch cows and calves are kej>t. The 
milk is taken every <lay and in some cases twice ?i day^by camel 
to Karachi to the bania who retails ft. The lutlk forwarded is* 
credited to their account at a few annas per seer less than the 
market rate. The hania gives them bran, rice bran, cotton seed, 
gram husks and cleanings from dhuA, etc. Ghis is taken back daily 
on the return journey. The cattle are yiut out to«graze in the morn- 
ings even when owing to long abseiu^e of rain the country looks 
absolhtely bare. They jvre brought in at mi«l-day and'Vlie mixture 
of bran and grain put into a tub and made into a sloppy mash. 
This grain stuff is, needless to say, charged by iSKe humia at rates 
, much higher than the cuirent market *qTftotation. 

The dry cows and young stmh are either ‘ seftt to Sind’ aathe 
owners say, t.e., to Indus delta, or towar/lg the Hub and Kohist^n 
to pick up what grazing they can get. 

The owners are not cultivators and grow no grain or foddeij’ 
drops of any kind. Alter good rain the'grass springs’llp very quickly 

' - ( 399 ) 
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• and is of «xcel]^]),t qusU^ty but the ramfaU being only about li>rl6 

inches per ^(lar ii^ piuch* too T&ioditain to give a constant supply 

of gra^. , • ■ 

As far as the question of Karachi nuU^^iupply is conctsmed 
tl^e present arrangement seems to be much preferable to keeping' 
large number of cows in dirty hovels stall-fed an^ without«exercise 
as can be seen in Bombay, etc. The cows are in the open and 
exposed to the sun, they get much exercise and the milk 'produced 
seems to be entirely free fi'om danger of serious septic contamina- 
tion. Of course when it is being retailed in Karachi, dirty^ water, 
etc., may be added. There are also some dairies in Karachi itself 
to which the above remarks do not apply. 

There are no figuncs available to show what yield of mi]k a 
good cow will give in one lactation period. In the Poona Civil 
Dairy 2,000 lb. is said to be the average for Sindhi cows but as the 
conditions under which the cows are kept in this dairy are as different 
as they possibly can be from those pi'evailing in Sind this figure 
f»n.rt have little value. Daily yields, of 3 gallons are common *wit1i 
4 per cent, butter fat. 

It is undoubtedly a fact that there are some excellent stock 
but it js a moot point whether there arc any owners who are con- 
'stantly breeding from their best animals only. It is probably a 
fact that a stud bull being sold at a good price a cheap poor animal 
is produced in his place. 

There is a big demand for good Karachi cattle. They are 
exported to Ceyloli, Straits Settlements, and other parts of India 
fl-n d to Japan and the Colonies. There are several regular export- 
ers w];io buy in Sind and Las Bela. Prices have risen ‘rapidly, 
fifteen years ago a good cow could be bought for Rs. 60, and now 
Bs. 600 have beeh offered for the best. 

' 'A good /nilch breed is a valuable asset to the country and it seems 
the genial opinion that the best of Karachi cattle are being denuded* 
by^the export trade, andi that deterioration has set in. Whether, 
this ii| SQ or not it would seem that the breed stands in great need 
. of some systematic work being carried out in its native country. 
In tiie writer’s^ opinion thifi need would . llest be met by th^ 



esteJl)li8hment of a stock breeding imd dairy 'farm .'ipmev%ere near' 
KaracM. 

The land for the farm jurould have to be fairly level, free frong 
Isclm' and with sift^il water near the surface. The soil in the 
Karachi tract is generally of a light sandy ixatnm and quite favour- 
able fo3 growing^good fodder crops as maize, guar, bei-seein and 
lucerne. With water within 10 feet of the surface a supply of 
green fodder could be cheaply grown all the year round with water 
pumped by an oil engine fronl open or tube wells. One hundred 
acres of well cultivated fodder crops would be ample for a stock of 
30 cows with young stock and bulls. The necessary buildings 
could be cheaply erected with iron work and (corrugated sheets. 
About 200 to 400 acres in addition of rough grazing would also be 
needed. Tlvis would provide ample exercise and g(KKl grass after • 
the rains. 

The site would be a mattet for ’'consultation with the local 
authorities. Such laud could probably be obtained* in the Gadag 
plain. At present it is onl^^ grazing land and cultivated, so it 
could be acquired at a small cost. 

To stock the farm, young stock about 2-year <>ld would be the 
cheapest to buy and these well fed up shquid produce good material 
to work from. 

When the farm is in a working basis tlic milk would be sold 
in Karachi and a supply of good bulls vvrould be available “for the 
various herds. The farm slyiuld show a return on the ca])ital 
expenditure. ' 

The great benefits of such a farm would be thj^ jx>ssibility 
of selection on the basis of the milk yields and butter fat ^ hich 
would be accurately kept. At present there arc np data to go on. 

The proposed farm could either be.i^ the sole charge of the 
Civil Veterinary Department or in the conjoint chafge«of th^ Civil 
Vetei^ry Department anH the Agi'icultural IJlepartmeBt. *The 
esmblishment of an efficient stock farnj' seems to be the 
means of meeting an urgent need, placing a few stud bulls tft v^n’ou^ 
points in the district would have little or no^effect onjihe situation.—* 
[G. S. Hendebson.] 
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, 'Oiaooft^ ^DANOttKODd WpD IK Bp8BBM.n-fieaMtai {Tf^ 
Hum demndmnwnj is fpnAxuHIlf favour as a opld’SOasoQ 

lodder crop in widely separated parts.of India, and sinoe^it was 
introduced from Egypt a few years ago, noj/ds have appottud in 
periodioals and rejSsrts recommending the clover to stock-keepen. 
But inpufiiciont notice has been taken oi Ohicoty {C/noomm httyM) 
a deep-root^ perennial herb, whicJi is a gross and abundant weed in 
Betseem crops produced from Egyptian seed. And as very little 
fierseem seed is harvested in India, and Chicory appears to be 
always prccftnii in imported seed, it behoves those who grow Berseem 
in Iwba to weed out Cliicory rigorously, especially where Berseem 
is pennitted to ripen seed, lot this deejw'ooted perennial herb, like 
most of the CotnimttcB, ])roduccs a great quantity of seeds which /tfe 
'letidily dispersed. When it is established, Chicory is even more 
diihcnlt ami expensive to eradicate than Carthamnus oryacaatka , — 
[W. Robertson Brown.] 

In the Annwit of Applied Biology, Vv)l. I, Nos. 3 and 4, Dr. (f. A. 
Barber has contributed an article touching some of the diSiculties 
winch are met with in the improvement of Indian sugarcanes. It 

well •known tjiat by far, the larger part of the sugarc^aue crop in 
India is grown in the North where the canes are inferior, and the 
questioh naturidly arises whether improvement may not be obtain- 
ed inostTapidly and economically by replacing them with better kinds. 
Dr. Barber dis(*usses the four different ways in which this may be 
done. 

, “ (1) T^e introduction of exotic cones whidi have proved of value 

elieen'lmre.—'Y\i\& method has been the main line followed Idr many 
years all over from Madras to Peshawar. Thick, tropical 

ca^, the relics of 8uc(‘essive,importations, are ever 3 rwhere met with. 
But it* is geRcrftlly^ found that these thick canes have not time to 
mature in the north during the shoiii, hot; moist period. They some; 
.t-mi&s grow surprisingly viell and are full of juice, but the npc&iqg . 
process by trhich the glucose is changpd to crystaUisaUe snciuse is 
•drrested altiiough extensively used as fruit and eatMi raw, IhsAs 
thishxjcotio canes are igamtSfj usetbas f<n tlw rliauubstQl^ si 
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It 4^ powibte tluM^prtaui «aj(llil3iag Reties \t^ay kil] he 
with) ot that ehangaa ia ttiaiti2uif tsad tcf impaovanient along 

this ligia and.tiiis is not kxs^ Aight of, but we have the advantage 

erf A'tUal demo!iAtf4||jM)li'h^^ behaviour all over the country and 
the piospecd erf fuiiM^ k hot euoou^ 

The fr^ one part of India to atufUter^ -This 

method of improvemwt is known to the iniltivatoi; He is not 
ohlj aodhstomed tO'the trial of new varieties valued elhcu here, but 
^is acquainted with the advantage ol occasional change of seeel in the 
suns variety. Btxchanges of varieties are being actively carried on 
by the Agricultural' jDejpaitnients of the various Provuwes and occa* 
sional advantage accrues from this. (Collections of different varie- 
ties of sugarcane growing together ace a f'oustaut feature on local 
farms. The fine new canes introduced into Madias through the* 
riamalkota farm are now to be met with in every part ol India, even 
extending to the Korth-West FroUtier •Province. But success along 
this line is limited and, in the main, the introduced kmih caimot bold 
them own against the best Ibcsl kinds, the latteh theniHelves being 
the outcome of centuries of selection by the cultivators. 

(3) The improvement of local canes by selection and the dbser^ 
vatioH of sjporto.— This method has perhapp hardly r^eived the atten- 
tion dunng recent years that it undoubtedly deserves, but there are 
special difficulties in the way with a crop that can only be finally 
judged after it has passed through the mill cuul been chemiorflly ana- 
lysed. The sugarcane has, from time inmiemorial, lieeu propagated 
by cuttings, and it is difficult to determine whethei chance variations 
in grow^ are or are not due to better local treatment cm ieeding. 

' (f) ’The prodnqticn of seedlaigs.- This has been tried, uuiuy 
ti^teui India, but in the past always unsuccesslqlly. The experi- 
i)||p|k have not always been conducted j^ery careiully, and on the 
fodoi&g of the ttlBW department .it was decide^ td oxainiiib the 
matter afresh ahdfl^' twdkermme the cause of lailure in^the'face 
of the successful MMlili obtaiped in Java, the West Indies smd 
elsewhere. The softstkm of tlve problem turned out to "ho ieimark-„ 
pky simple. Ah|^#tiw m^perimhots were madp m Northrindiit 
ami It ttaaspives stshaelui do mrf nytturo and poUen js pot 
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fomed in the <)nne floweis there. A eaiRoiy glance shoved that 
th'is'was not the case in South India, apd in the Government farm 
opened at Coimbatore in the Aiadras Presidency, some 40,000 
seedlings have been raised during the past tvc years.” 

The chief problem, that of obtaining seedlings, has in the main 
been solved. But a number of difficulties have cropped up which 
*Dr. Barber has detailed in that article in the hope that help may be 
available from the great body of those interested in plant-breeding 
These difficulties have been admirably summarized in the Zntef 
ncAiowd Sugar Jourtud, June, 1015, which has published this article 
in an abridged form. We reproduce them in toto for the readers of 
this Journal. 

Briefly stated these difficulties are as follows : — 

” The^ lack of control of the flowering ; there is no means at 
present of inducing the canes one is most interested in to flower. 
This arrowing of the cane is comparatively rare in North India 
though it occasionally occurs over large areas. It is believed to 
be commoner in 3 ; ears of drought. The available data suggest that 
in India the flowering ensues whenever the flow of sap is interfered 
with, whether by the paucity of water or the unhealthiness of the 
root syctem. 

“ Then there appears to be a very close relation between richness 
and purity of juice and the vigour of growth, only unfortunately the 
two appear to be in inverse proportion, the smallest and most meagre 
seedling canes liaving the richest juice, and the most vigorous ones 
the poorest. Yet the main requisite in a seedling is not only high 
percentage of sucrose and purity of the juice but also a large 
quantity ot sugar. 

“ Then there are difficulties in selecting suitable parents and 
inducing them to flower together. Is it possible to ensure that the 
seedlings obtained are real crosses and not the results of self-fertili- 
zation ? And is it possible to decide the parentage of seedlings by 
observing their subsequent habit and growth ? For this purpose a 
very complete knowledge of the morphological difference of the 
parents is required. Some progress has been made already at the 
Indian experiment stations by recording a rmnarkable number of 
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mi&ute distinguishing ol)|u:acter8 qf difiersftt canef4|.^^ The workT is 
stfll far from complete ; but a natu&l systlhm of classification is being 
attempited in. which the members of the different groups resemble oni^ 
alu^er in as many a» possible of the standard characters. In such 
a 83rstem agricultural, botanical and chemicf^ cliaractcrs^ will«all 
have a*place. . 

“ Arising out of this there is the question, are thei^e characters 
Constantin different localities and under diverse conditions ? And of 
.what value are the standard characters in separating seedlu\g canes 1 
Are any of the minute differences observed in varieties propagated 
vegetatively handed down unaltered in seedlings derived from them ? 

“ Taking all these imcertainties into consideration and there are 
naturally many chemical and agricultural oiihs not yet fully grasped — 
the main line of work in the cane breeding station for the present is> 
consideied to lie in the direction of selecting suitable parents, preserv- 
ing the healthy offspring of the best of these, analysing the juice after 
the^iirst year’s growth and ohserviiig the relative vigour of growth and 
choosing the best for further’ohservation— a narrowing circle in which 
ultimately a few of the best all-round wUl remain to be sent to the 
chain of agricultural stations in the north for a renewed series of tests 
there, before dissemination among the cj^ltivators.’’ 

In the Scientific Amenoan, — from the annual report of th& Bureau 
of Soils of the Department of Agriculture, U. S. A., one gets-a simple 
method for use in checking spil erosion in gullies. This is done by 
building a dam across the g^ey with a sewer pi^e fixed through the 
tottpm of the dam connected with an upright pipe wlpch passes up . 
to the top of the dam. This allows the flood water when it .reaches 
sufficient head to pass quietly away while all the soil and sediment 
settle round the pipe against the dam ^d help to repair the former 
damage by steadily refilling the gulley. A tile field drain will 'get 
rid of the water impounded against the dam. ’ By thifs method 
eto^ion is stopped and the water is robbod of all its silt while ithe 
eroded gullies are gradually, filled up. It would seem well, worth 
.while trying this meihod out here,- if a {)ractical American couhi 
be got to manage ^e wprk.^--[WvNii^ SayEB.] 
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';,in the Appu numbe|: of the BuUetin of Agrieutiural 

InHeBigmce and Plant Diseases, Howie, is a note on the lesnlts 
o! crossing a Gujerati bull with the Maremma, Romagnola and 
Perugia breeds. This bull aged 3^ years weighing 1,430 lb. serv^ed 
113 cows between November, 1912, and May, 1914, and out of 
these only 9 oame back to him — a pretty convincing proof of his 
value as a stock getter. 

The notes on his progeny ai?e of c/ourse more or less limited as 
it is really pnmtically impossible to state the acrtual value of a bull 
in terms of the stock he has got until he has been dead some years, 
unless he is kept on for a long time, which is impracticable in a 
small herd as his daughters would have to comie to him unless there 
was room for another bull. 

Neveitheless the following points appear to be prepotent in 
the cross: — 

1. The Gujerati is dominant in fineness of skeleton, abun- 

dance of dewlap, development of the ear, slope of 
the rump and muscular system. 

2. The coat-colour and size of horns are recessive. 

3. All crosses show great agility in movements and great 

robustness. 

4. Much aptitude is shown by all crosses as flesh producers. 

3. A hereditary resistance to foot-and-moutli disease is 

also plainly shown. This last character should prove 
invaluable in view of the scourge this disease is on 
the continent. 

The chief interest in the note, however, rests on the fact that 
if Indian cattle prove of value for crossing only in this last respect — 
immunity to foot-and-mouth disease, a great ejiport market may 
open and the question of the export of the best Indian cattle will 

tlion become of great importance. — [W ynn® Saves.], 

* 

In tJie Intenuxtioncu Sufpr Jowtial for June, 1915, there is 
an interesting note on molasses as a source of alcohol for the pro- 
duction of power, revie\/ing a paper on the subject read by 
Mr. T. H. P. Heriot of Glasgow before the Scottish Section of the 
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' Soci^y of Chemic^ Indoftry. Alcohol’s E(\dltabi]rt]f*^yt ^nerati/ig* 
power is well known everywhere now. Anft in most cases ite prodsic- 
tion frorfi stareh or cdlulose renders it necessary to charge the •capitoK 
cost of the original cw)p plus its raising, harvesting and transport 
to the distillery against the cost of the alcohol ‘which as a natuml 
sequence is bound» to be high ; whereas by the utilization of that 
great factor in economical production the by-product, ah'ohol can 
^ be made from molasses and all the above costs clmrgexl against 
the sugar which has to pay them any way. 

We are then presented with a cheap source^of alcohol which 
is only limited by the sugar production and it is reckoned that 
when the present rate of efficiency of extraction (it is now only 
sonie 14 pet cent.) is brought up to its ’proper level some 200 
million gallons of alcohol will be made available from the world’s * 
beet and cane molasses. 

Now as the cost of the raw material works out at between nil 
and,4d. per gallon accordiftg as to whether it wotild be ihrowm 
away or used for other purposes it is obvious tliat’ii great deal more 
can be done in this direction both as regards increasing and cheapen- 
ing the output. 

It is therefore evident that this represints a considerable opening, 
for a fresh source of income and profit to the .sugar industry but 
steps must be taken to relieve alcohol of the jnesent hrfrassing 
excise duties under which it labours in most countries anil when 
it is made clear that alcohol-is being more used in the capacity of 
an invaluable motive power agent than in its old rdk of incapacita- 
ting «thQ human agent under the heading of a luxury* for which it > 
is rightly taxed, it is hoped it will not be long before the ]iresf(nt 
restrictions are removed. — [Wynne S^yer.] 


j The presentation of thfe final report of the Royal Commission 
on iSewage Disposal (in England) renders sh advisable to review the 
entire position of things as regards the use of sewage sludge as 
manure. The inhibiting factor for » general adoption of sewage as. 
manure is the fact that as a water-bonie system of sanitation is now 
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beneficial jresultp cS. sucpulent foods aie widely known among all who 
h^e to do with corvs, y(^ theif ate hintfi contained in the article 
wmch mt^ not be already known to* all. Grass of course is the 
cbeapmt and best food at the farmerV disposal, and it pity 
that so many faripers prefer to use concen&ated foods to make 
up for grass deficiency when they would obtain much better and 
more'lasting results by the judicious use of artificials on their exist- 
ing pastui^. 

Tt is wonderful what 2 — 3 tonscof lump lime per acre will do in , 
cleaning ofi lumpy herbage. Basic slag at the rate of 10 cwt. t<i 
the acre on clay, or steamed bones 4 — 5 cwt. per aero on light land, 
will bring about a great improvement in the quality of the grass. 

Thus by judicious^, use of manures on grass a large amount of 
the feeding which at present falls on the arable land might be avoidexl 
and the stock might be maintained for longer periods and in better 
condition. There is little doubt that the difference in feeding value 
of different fields would well repay investigation. In Romney 
Marsh for instance there is a well-knoyrn case of two fields clobe to 
each other, in the ^me position as regards drainage and aspect, 
on both of which the grass seems equally good and thick. But 
while one will only maintain a certain quantity of sheep, the other will 
< fatten three tiibes the nufiiber. It is therefore obvious that a great 
sourc^e of income and a great source of supply is at hand, only waiting 
for some definite line of investigation to be started to find out the 
best feeding grasses and the conditions under which they do best, 
and having found (this, out the knowledge will result in the improve- 
ment of thousands of acres which are at present only producing 
some 30 peir cent, of their capabilities. — [Wynne SayeEc] ‘ ^ 

* * 

* 

There is ah interesting ‘note on “ The Composition and Value 
of Liquid I^nnre ” in tHe Voun^ of the Board of AgriouUure, 
London^. July, l<9i5, in connection with a bulletin on the subject 
published by the North/)! Scotland Collie of Agriculture, in which 
an accou/it is given of the results obtained by a series of experiments 
on th^ hay crop. The v^ue of liquid manure has long been realized, 
but its conseif^ation in^a proper state is so depmulent on propef 
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drauuiige of buildings yards that it. has up till vet^ refeii^* 
always been allowed to run off•to^vastef and. Sdd i^tf stimulating 
qualities to t|je farm drinking water by finding an ultiniate.liavenj 
in«tlte local pond. 

It is of course dependent on the amount of*\vater given to tlje 
stock, such foods ^ concentrateds, bay, and other dry stuffs will 
naturally produce stronger liquid manure than a turnip diet which 
musters eome 90 per cent, water. ' 

The following experimenter give some interesting results and 
when one comes to take into careful consideration the time of 
application along with the amount applied, one is apt to come to 
the conclusion that frequent dressings throughout the season are 
best* for practical purposes. 



Ti.\ir of Appucation 

Wkiqht of Hay 
PF iR Acre 

Untreated ... 

2,000 

1,000 

1.000 

2,000 

2,000 

... ^December ... 

... t Janaarf or February 

March 

December 

March 

December 

March 

lb. 

4,512 

5.ij57 

5,768 

5,610 

5,719 

6,075 


From the financial point of view, valuing the hay at 61«. per ton, 
(hay has been at £4 — ^£6 per ton frequently in last few ycjjirs, so 
this estimate is well below) the application of 2,000 gallons of liquul 
manure produced about 25«. jfer acre iuureai|^ a^d iiwccased value 
of aftermath, say 6»., and if the unexhausted value of the potash 
is4ak^ at 8«. per acre, the return is some 38s. against ah ,estiinated 
value of say £2 as is to bo seen from the following table. 

The weight of 1,000 gallons of liquid inanurtfVould be about 
10,000 lb. or nearly tons. This quAiHity would, contain • 

HitiogMi, ateot ... ... ... *.. ao} n,^ 

Fhoaphoric Aold, about ... ... ... 3 „ 

Fotaih ... ... ... ... 46j „ 

udm ... ... ... ... ... a 

V 

The content of nitrogen would be b^ual lo that present in 100 lb. 
of sulphate of ammonia, and, on the basis of Id. per lb. of nitxogen, 
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haV^ a yaUie of.*lSa. The jiotash is moro than that ptegent 
iG 3 cwt. of]^init,^and at the pflre-^ar price of 2i; per lb. might be 
‘^valued. at b«. The value of the phosphoric acid prei^nt vmqld be 
about Id., while the lime would have practict^fy no value. liipiid 
manure as collected in the l^o^th-Ea8t of Scotland would, there- 
fore, have a value of about 4s. 6d. per ton as manure, reckoning 
the potash ,at pre-war prices, or of about 3d. per ton, assmn- 
ing potash to have doubled in price. 

The dressing of 4,000 gallons p<?r acre did not show a sufficient ‘ 
increase on the extra 2,000 gallons to warrant a dressing above 2,000. 

The liqiiid manm*e should be put on some three weeks before 
cattle are turned in as it fouls the grass for a time but its stimulation 
of a new growth would *SM)on do away with this. — [W ynne Sayer.] 

•Mm 

H^pdtis mUonii as a pest on nim trees . — ^It is a familiar 
sight during the months of January and February to find around 
Coimbatore most of the nim trees i^elia azadiracMa) present- 
ing. a very distressing appearance. * Whether young or old, 
whether they arc in an avenue or growing by themselves in 
fields, they are equally badly affected. With the leaves on the 
twigs Ti'ithered mto a yellowish broxnm and drooping down in 
an unnatural manner, the trees look as if they had been struck by 
lightning or scorched by fire. Though in many cases only isolated 
twigs oc often one or two of the bigger branches are thus affected, 
it Is not uncommon to find trees where, without an exception, all 
the branches are thus attacked. In such extreme cases the attack 
. looks so severe th.at the looker-on would naturally expect to^ find 
them quit4 dead in a short time, but contrary to all expectations, 
the dead leaves ([rpp off, fresh shoots appear, and later on abundant 
blossoms burst forth, so th^t.the trees seem to take on another lease 
ofTifef 

■ . g 

*Th& affected' shoots present a chaiftcteristic appearance. The 
whole twig is dead and* dried up, and is, instead of the greehUh 
browii of^ the healthy shoot, of a dull yellow-brown colour with 
Several large pajxshes of* darker brown. Quantities of gum that, 
has oq^ out from puncture or jUstlres in . the aQected Iwrk are 
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• foiiDidi attached in sm^ lymps to ^he dri^'up apic|fl 

shoot, as well as thp side-shoots Cha^ appedr later on, are all found 
complete dri^d up. If it be a bad case a whole branch may thus 
dry a^ay. When the entire twig is dead the cause of such wilting 
is hard to find since at that stage none but a feW*saprophytic fungi 
are noticbable. The examination of a few green twigs of an aif^ted 
tree — preferably tender, shoots — will be enough .to enable gne to find 
out what the real author of the damage' is and how it causes the 
iqjuiy. 


Life-history of the fest. 

The real offender is a slender bug of moderate size possess- 
ing a remarlmble resemblance to certain Ichneumon wasps. It is 
on the whole dark brown in colour, with the head, eye and the 
long antennae black, the thorax bright reddish orange, and the wings 
smoly brown and with a large Krighlf and conspicuous greenish 
whitg band covering more* than half the surface' of the abdo- 
men. The presence of a souleHar horn — a long cliib-like structure 
rising from the scutellum — is an unmistakable feature of this 
genus of bugs. , 

These bugs may be found singly or in p^irs on the twigs of affected 
trees. The fertilized bug seeks fairly young shoots and stabs the 
soft tissues with the aid of her sabre-like ovipositor, and deposits her 
eggs in the wounds thus caused. The egg is pale blue in Colour, 
cylindrical but curved, rathe% bulged posteriorly and narrowed 
anteriorly and ending in an oval depressed lid bn a^evel with the sur- 
face qf the bark. When the shoot is tender the egg is deeply imbedded 
in its tissues, and when it is hard, is inserted between the*ljarl( and 
the wood. Thee^ is entirely concealed from i/j$w and can be 
detected only by the presence of a pair of .^jinequal, curved, hair-likc 
' filaments rising from and guarding -the anterior enc}. 

The are usually laid in groups of two. A single* female 
secured from the branch of a nim tiee, laid,*under confinement in*a 
cage, about 32 qggs in the course of four days. It is likely* tHatmore, 
•than 60 would be found to be laid by * a single, female Under* 
natural conditions. 
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EIggs 1916, hatched on 12-13 April 1916 ecFthat 

the egg in this case took h days lo liatcji. 

T^e very young nymph is slender, ‘reddish or yellowish \?rown' in 
colour and possesses an uncanny appearance «with its long spiny IhgB 
and hairy body. T^ie young bug sucks the sap from the tender shoots, 
and ;ivhere the proboscis pierces the bark, the young tissues Ul round 
are killed and a discoloured patch is formed. . Gum oozes out later on 
from the punctures made by the bug. 

There are apparently five moults. The club-like structure is not 
present in the young bug and makes its appearance only during the 
latei' instars. 

The damage done to tlie shoots is very much out of proportion ' 
either to the size of the bugs or to their numbers — ^the largest number 
evei* found on one twig being not more than five. The bugs seem to 
inject some secretion through their proboscis whi(;h kills the tissues 
all round. 

Food Plai(t8. 

a* 

At Coimbatore this bug has been noticed attacking Mahogany 
and Guava to some .sliglit extent. At Udipi, in South Eanara 
District, jt was' collected on certam wld bushes, 

Jn Ceylon it has been iworded by Mr, Green attacking Tea, 
Cacao, and Cinchona. 

Occurrence through the year. 

% 

( )ji idm trees at Coimbatore, the main attack seems to occur 
between December and February, dried twigs being most .numerous 
and 'conspicuous about February. The trees shed their leaves 
about the bcgkiniug of March, fresh shoots appear soon, and 
l£<tev on the flower-buds. Tliesc enable the pest to pass through a 
generation br fwo^ so that fresh oases . of wilting twigs are seen in 
April ftnd are promineixt till the end of May. By the middle ^6f 
.Ihne the dead leaves 'drop off, and as the monsoon breaks 
dresh*shdots appear. These do not appear to^be infested, and except 
for a few stray young bi^ tlie pe(»t seems to vanish. It is probable ‘ 
that it does not reappear till October. 
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DlSTBIBUnON. 

Cojjubatore is* so far thg* only place where it has been detuutei}' 
pitowedTto occur as a*^est on nim trees. 

Typically damaged trees were noticed by tb^ writer in Novem- 
ber, 1909, about Dindigul, while travdling by train. Similar trees 
were noted in June, 1915, at St. l^onias’ Mount near MadraS. In 
this latter locality sevelral dead twigs were examined, aud*though the 
' characteristic symptoms such a» the presence of exuded gum and the 
patches were present, no traces of the pest were noticeable 
excepting in one case the halt-mutilated moulted skin of a bug. 
St. Thomas’ Mount or its vicinity will therefore have to be visited 
oncp again, at a time when nim trees hawe tender shoots, before 
it can be determined with certainty as to which insect was res- 
ponsible for the wilted twigs. 

Mr. S. Sundararaman, iPirst Assistant to the Government 
Mycologist, Madras, inforumd the writer that will^ed twigs are 
con&ion on nim trees in Tanjpre. Mr. 0. Narayana Ayyar, Third 
Assistant to the Government Entomologist, Madras, has observed 
wilted twigs on nim trees in Madura District, and recently in June 
in South Malabar. 

So far os known to the writer, simililr wilting ’does not (KJcur* 
anywhere in the Ceded Districts. ^ 

It is therefore evident that the available knowledge of fihe dis- 
tribution of this insect as a pest on nim trees is very scanty ; it may , 
however, be presumed that i^ will be found all«along the country 
adjouiiug the Western Ghats and possibly also along the plains on the 
East'Coast. 


Bemedial meaIubes. 

• •• 

When large trees are epneenied spra 3 dng woijlA Ife so costly 
tljjat treatment would be prohibitive. In the case of smtfll trees, 
however; spraying with a contact poison may be very useftil, 
since the young bugs, .being *rather ddicate bisects and fan from 
bong very active in their movements* will be destroyed By the 
spray* No treatment wopld be of any use if done late in the eeasoh 
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' v^hen the^biig^ Jiave di&d^peaxed after dbiag the damage. Spra^dog 
i^ould be attended to, asWn as tlie oases oiAvilt are noticed 

As enren in extreme oases the trees reoov^ from the^^amage 
very soon, the attaok is not really voT^serioiis, and.energeBc 
measures do not thhrefore seem to be balled for, iinlaMt it is desired to 
protapt any particular trees for any peculiar reason. — [Y.* Bama- 
OHANDBA 1^0.] . 

f 

[MflojfelHs antoHii la figured in Some South Indian Inieoti (page 488| fig. 874) where its ^ 
dieUribntion is given as “ Coimbatore, and probablj throoghont the Hills of Southern Indii^** 
and its food plants as « Mahogany, Persian IHn {Melia asedarach), TeSi Cacao, Cinchona, 
Anziatio (Hijra 

Storage of fodder against famine . — ^While the necessity of ' 
fodder storage against^ times of famine in tracts of precarious 
‘ rainfall which are far. removed from any -forest reserve or other 
place where grass is obtainable is acknowledged by almost all 
cultivators many of them dtf not store fodder as a provision against 
bad yeai-s owing to the risk of fire Or theft or for some other 
reason but merely trust to chance or * some other agency to help 
them to tide over the period. Government have been supplying 
jungle grass from their reserved forest areas for a long time. But 
^a considerable portion of ^uch grass is generally of poor nutritive 
value and is eaten by cattle in some districts only when they are 
starving. Further, this grass has to be transported very long 
distances at great cost, when the pressure on the Bailway roUing* 
stock is very heavy. In Bombay thew question was discussed to see 
whether any satisfaotoiiy scheme could be devised by which Gbvern- 
. ment or any other organized body could improve upon, existing 
uiTangemehts. 

A scheme fc^^the storage of fodder 'against famine proposed by 
the Director of Agricultui;ji has been approved by the Government 
of Bombay.** 

The conditions likely to lead to a successful working of any such 
scheme are that the foddbf should be stored in the midst of -localities 
subject tb famine and also should be*8uch qp the local catGe are 
hccustomed to jeah it shohld Ije* maqjune-baled and portable m case it * 
^8 necessary to transport it to any distance, and it nuist be 
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pondble foi the scli^e, ^hile modest in db*e 2 peiiflbi|p 1 ^ stage’^W 
Be capable of e:q]|fuision if f 9 UD^ successflil on* trial. *The Director 
of AgrjfttltuBe iherei|pre proposed that the Agricultural Departmenll 
sUould grow, shred (when necessary)^ bale, and store fodder at the 
following places each year and hold up the fodder for use whcn^a 
fodder fiauune neat occurs : — 

^adiad Farnr (Eaira Dist.) Kadbi 330,000 It. ' 

Kopargaon (Ahmeclnagar Dist.) Do. 1 million It). 

Ohharodi (Ahmedabad Dist.) Grass 1 million It. 

These places have been selected because of their proximity 
to areas which are liable to fodder famine. In addition to this it 
was suggested that in good years when the |>rice of kadbi is very low 
the Agricultural Department should purchase, shred, bale, and store * 
about one million lb. ha^i in a suitable place in the Dharwar 
District. In parts of that district kcMi is lavishly used in years 
of plenty and much of it tiads its way to the dung* heap. But in 
other localities hadM wMl'have to be specially grown under 
iirigation as brdurary local supplies are hardly sufficient. 

It has been estimated that the cost of stored^ fodder in times 
of famine will not compare unfavourably ^ith the t<)!tal cost at which^ 
it has been found possible in the past to make jungle grass of 
poor quality available in the afiected parts. In storing * fodder 
in large quantities the dangers of fire, thefts, and white ai!ls have 
to be guarded against. The* fodder is also liable to deterioration 
if stored over a long series of years. The Department will be able 
to overcome the first set of difficulties, while as legarda the latter it . 
is believeicL that the shredding and baling of haM can be undertaken 
successfully, and that hay and hadbi retain thei^ nutritive proper- 
ties for some years when properly storeil,^e.^., under a * Dutch barn.’ 
The fodder stored by the Department will be %eif useful in parts 
where the fodder difficulty is chrcmic and in* others in tim^ of 
faofine, and if no fodder famine occurs iif tffie near future the small 
cost can be taken as to insurance charge. A * Dutch baVif ’ capable 
pf holding 12| lakhs lb, power-baled fodder or 1 lakhs lb. 'band- 
baled fodder costs about Ril. 17,000. A complete shreddipg add. 
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iMilug plant a*o^essories costs abaut Bs. 5, WO to purchase 

ifud set up. 

It* was su^ested by the Director I9iat wit]i an additioiSal allot- 
ment of Rs. 10,000 he wouljl be prepared to make a modest ^rt 
at Nadiad’ and Kopargaou. This sum was accordingly »provided 
by the Local Government in the budget for 1S15-16. l^e work 
will be developed as funds permit. 

The object of the scheme is to facilitate and improve the fodder 
supply operations which Government finds it necessary to undertake; 
in times of fodder famine. Tt is not intended that the cultivator 
should consider that he is absolved from undertaking any private 
storage in his own beh^f. 

The Director observes that in suggesting that the work shall 
be undertaken in the first instance by the Agricultimal Department 
and that the experiment shall be^ made mainly with ha^ it is not 
intended to suggest that no other agency or material would be suit- 
able. If any individual body or company were prepared to Aake 
up the work on suitable lines with or'without a subsidy or guarantee 
the work could be transferred to them. Similarly though kadhi 
.seems to be the* most promising fodder to take as a basis, it mil bo 
t desirable fo look for other' grass areas where the Avork proposed for . 
(Jlihaiodi may be duplicated and to consider the possibilities of other 
feeding material and mLxtures. The present scheme has been put 
forward with a view to making a start at once. It will no doubt 
bo an interesting ejcperiment from several points of view. — [Editor.] 
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A Note on Well Boring— By, W. M. Schutiis, Agricultural 
Engineer to the Government of Bombay. Bulletin No. 68 of 
1914, issued by the Depaitment of Agriculture, Bombay. 
Printed at the Yeravda Prison Pirns, Poona. Price, 
Ab. 5 or (id. 

In this note Mr. Sobutte strongly a<lvo(.*ates tlKi use of cli’illed* 
wells or borings as being more sanitary and less expensive than 
the old-fashioned excavatcid welf; be 'also discusses the conditions 
nectary for " Artesian supplies of water, and gives brief parti- 
culars of the various metho*ds»of boring he cmpl^s. 

The author gives two very interesting statements which show 
the relative cost of irrigating sugarcane in live districts, by means 
of the mhdte as compai'ed to irrigation b}^a centrifugal pilmj/. 

These statements should prove of considerable value to culti- 
vators who are considering the advisability of installing^ power 
pumps, as they show that in one of the five districts powef- pumps 
jue twenty-five per cent, cheaper, wliile, in the remaining four dis- 
tricts the saving is from fifty per cent, to 'seventy-five per cent, 
ip favour of power pumps. — [T. A. M. B.] 

We have received from the Director of Agjicrulture, Madras, 
a printed copy of the Proceedings of the, J^riculture and Trade ^ Qfu- 
feienceheld there in December last. The opening 'speech o^H. E. 
the Governor which appears at the beginning explains the object and 
methods of the Conference. The subjects* considci-ed were cottbn, 
groundnut, wool, mlinures, implements,* wcU'-irrigation' % poweu, 
jute, coconuts, tobacco and sugar. 'All papers uiydpr each {Aibjech 
head are collected together on an ordered plan, first come th<k namhs. 

( 41‘J ) 
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'c^n^ose who ^tended Xlie meeting, theji the *n(rtes pcw^wiedrfor 
th^ hse of them invdted ti) be j[>reefent^ and fina^y tbe summaiy of 
V<he disouBsion whioh'ensaed. The not^ pies^ted oik-each*^iibject 
are Very valuable, and are as iuU as they et^id possibfy bd. *A 
perusal of the booldshould give the reader a clear idea of the present 
position of the Departments of Agriculture and Industries with 
regard to each of the subjects discussed and should also indicate 
the lines of advancement which seem most suitable. Thb holding 
of Agriculture and Trade Conferences is much to be commended at 
they bring the Government Departments and representatives of the 
trade into close touch, a matter that deserves every encouragement. 
It would have been an improvement had the publication been given 
an Index, and it is hoj^ the Director of Agriculture Avill see^hffi 
' way to supplying this want in the next issue. — [Editor.] 

Alkali or Kalar Experiments and Completion Report of the Danlatpnr 
Reelamatidn Station, Sind — G: S. Hbndbeson, N.I>.A., 
N.D.D., Deputy ‘Director of'Agrfcuhure, Sind. Bulletin No. 64 
of the Department of Agriculture, Bombay. Printed at the 
Government Central Press, Bombay. Price, As. 14 or 1 ». 4d. 

This publication is interesting because it provides detailed 
information as to the nature of the origiaal soil, the method of 
reclamation, the crops grown and the financial results. The farm 
was a square of about 400 acres of " Kalar ” laud with a fall of 
about 4 ft. in its*breadth, and required, some levelling. It was 
. started early, in 1908 and was sold at the end of 1913. The,first 
cousid^atton is the natule of the salt pi'esent. , This consisted 
principally of so^um chloride; calcium sulphate and magnesium 
sulphate or chloride were Sijli^ generally found, and calcium chloride 
was 'frequently pmsent; Sodium • carbonate was absent and the 
bi-c&rbooate was* only present in nomiital quantities. Thus it was 
white ” alkali and indicated that the soil woiidd be readily ^]> 
pieable to water and the salts consequently readily washed out. 

The land^was divided into sguates of* about 1*5 acres- eacl^ 
and and drainage .channels consfruoted; 
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•The canal water ob^nable 4as not ^fjofficien# for floodin^^tm’ 
;or nee cultivation ; at first the lillowahoe wu S^eusecs, which 
V8» 8ttbMM]^a^tly increased to 6*6 cosecs. 

• The, crops grown were principally berseem (Egyptian clover) 
and cotton, together with small areas of rice, Aimn, jomr, hc^na, 
maize, wheat and«gram. 

Bei^m grew well generally, but cotton did indifiejrently until 
1913 whOh the American cotton succeeded. 

So far as reclamation is doncerued the experiment has been 
most useful and shows that alkali land of this nature offers no 
real difficulty provided water is available. As could be anticipated 
from the chemical examination, the soil was permeable to water, 
and given a sufficient supply of the latftr element, purification 
of the soil was certain. The open drains proved to be unnecessary, ' 
for the water percolated downwards freely and did not come out 
into the drains. 

.Begarding the financial •aspect, the balance sheet showed, when 
the farm was sold, total eijpeaditure Bs. 39,381^ realized on sale 
of crops, bullocks and land Bs. 30,610; lossBs. 9,271. The land 
realized only Bs. 26 per acre. Thus according to the balance sheet 
such land has not been reclaimed and^soldat a, profit. At the 
same time it must not be overlooked that the land was improvi ng 
each year and an actual profit of Bs. 2,110 was made in the last 
year of , the experiment. The chief value of the work, hbwever, 
lies in the fact that we hav^ definite evidence that such land can 
be made culturable. The cost of initial expdlriments is always 
higK-[J*W.L.] 


War on Weeds.-— By Fabmeb Giles,* Author of* " Manures and 
Manuring,” ** The Potato Book,”^ •«tc. Published at ,V ^e 
Smallholder” Offices^ 16-18, Henrietta « Street, Coyent 

Garden, London, W.O. Price, 6d. net. 

> 

The Editor of the Smallhold&r has .sent an interesting; little 
booklet entitled " War on Wee^ ” for review in tbjs Jour^. H 
strikes one as an exceedingly^ concise and complete manual on weeds. 
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bow to with itjjlteiii an<^m parti^ar.one.'iB sWbk by^the^ 
<!o mm QnaeiiSeLWtftod )vii)ich the Author has adopted of giv^ig . a 
%hort article on the losses caused by weeds' at tKic commev.cement 

'.A ^ ^ 

of the book. One of the measures advocated JUy the author to^e^ 
with weeds is to organize lo*cal caiiipaigns carried on by school 
boys and girls who could easily in their spare tipie de8tro;^a large 
number of ^ weeds. He also advocates the passing of an Act such 
as is in force in the colonics, e.g., Transvaal, New Zealand, South 
Australia in which the compulsory* destruction of such weeds as 
are dangerous will be provided for. There is little doubt that 
most of the ‘ diiliy laud ’ of the present time was caused' by one 
year’s neglect ui the past, and if it could only be clearly brought 
liome to the general public that the relaxation of their effo:^^for 
• one year means the necessary redoubling of them for the next seven 
to get the land clean again, wo should not find the cases which are 
so conxmon over all agricultural ‘land of several farms which are 
k^t clean being resown xvith weeds every year from one dirty farm 
in the neighbourhoo4. . * c 

2. It may be argued that India does not need to worry about 
weeds, and that though “ The Coorg Noxioirs Weeds Regulation ” 
was passed in 19l4 to deal with ** Lantana,” still there is as yet no 
‘general legislation on the subject, but it should be clearly borne in 
mind that with the example of the damage done by the spi-ead of 
“ Lantana ” in Coorg au<l parts of Mysore every effort should be made 
by the cultivator not only to deal with the existing weeds but to 
take steps to prevefit at the outset the spread of any strange weed 
. which may ]bo introduced either by accident or experiment and 
find the place to it^ liking. To draw a rough parallel one ‘Has only 
to speak to the ^Australian about rabbits or to the Wisbech fi^iuit 
farmer about gooseberry mildew to learn in a few words what harm 
th^' basuaL. experiments can do ^ and it would seem to be all the 
mor6 necessary beclUuse these parts dd not happen to be really 
infested with any particnlur weed that the greatest care should be 
^ken to prevent the intrusion of one like the aforementioned “ Lan- 
tana,’* which WM introduced «into Coorg and My^re some fifty^ 
.years ^go as an omazqental plant lor gardens, arid i^read so 
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greasy that in I9!06'07lt\ta8 b8tiiiated’th^8oni& :i84;0Ut) ^rca gr, 
some 19 parent.' of the A'^hole Cogiv wc9s dqM'ycd hy this 
noxious ^eed) whi<Jh has desU'oyed the grazing 'grounds nud cro}>«, 

. an^ feri^sly^ damaged- the timber in the r^eiTes by its liability to 
catch fire at the least provocation. In face of tl^sc facts too much 
care ca:qpot be taken, and a book dealing with Indian weeds in 
the same way mijht well repay auiting and publisliing. 

A reference to the statement of objects and i-easons of the C-oorg 
•Noxious Weeds Regulation will show what damage a weed of this 
Iflnd can do if allowed to go unchecked for a comparatively slioit 
time in this country. [W. S.] 


Use of Water in Irrigation — B y Samuel Foryikb, 1). Sc. Pub- 
lished ly Hill Publishing Company, Ltd., 6 and 8, Bouveric Street, 
Meet Street, London, E.C. Price Ss, net. 

• ^ 

^Sliis book meets a long-^t want of the agricultumt in supply- 
ing numerous details of farming by irrigation in the United States. 

The young settler taking up land will be well advised to study 
this treatise, from which he will obtain much valuable information 
regarding the selection of a farm under irrigation, anti the procedme 
to be followed to ensure water rights. 

Full particulars of the methods of laying out lands, tl\e con- 
struction and maintenance of the necessary ditches and channels 
to obtain economical distribution of water,, and various methods 
for measurement of water applied to the fields are described. 

• The.author shows the various methods of irrigation best suited 
to tihe raising of different crops under several conditions oi soil, 
climate, location, etc., and the quantity of whter required to 
. yield maximum returns, when applied' in conjuncliion with field 
cultivation which his vast, experience has pi^Oved to give the 
mQSji satisfactory results. 

Detaib of cost in, each of the western states are given clear- 
ing, ploughing, levelling, grading and ooqistructing water coiuses,,' 
' dtc., and for making and Isy^ concrete, iron and timber pipes and 
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•fliiKies jEo» watev dutrit^ipn, am also the toM epcft fcuf thie raicaiig 
q^yarioos afid thf market rates ob&inable for these. 

Numerotts dimensiohed illustratioi^ are givedofthe imglements 
found most suitable for ditching, scraping, Ityellin^ etc.,* asd^^ 
tl^ese are of simple design and constructed, i^efly cd timber, they 
can in many cases be made on the farm. Detailed . iUvstEf^ion^ of 
variohs types of flumes and regulating devices aire shown and. 
descriptions of the method of construction 'are niost complete. 

Although “ Use of Water in Irrigation ” dealh prunazfly with < 
farming in the United States, its study will prove of considerabTe 
advantage to irrigation farmers in other countries. 

The particulars given of underground distribution for iiriga- , 
tion, overhead spraying and pumping from the subsoil, show that 
with proper supervision farming may be a profitable undertaking 
in spite of considerable expense in distribution, and even when sub- 
soil water has to be rai^ frpm a. depth of 300 to 400 feet. 

We consider that " Use of Water in Irrigation ” will be of more 
than passing interest to agriculturists an all countries and coiigra- 
tulate its author in providing a guide to the young settler and 
experienced farmer alike. — [T. A. M. B.] 

«■ 

Investigations on Usar Land in the United Provinees.— B y J. W. 

Lkatheb, F.T.C.—Printed at the Government Press, Allahabad, 

1914. 

Under the abeve title the United Provinces Government Press 
has published three reports by Mr. Leather on investigations into 
the nfkture of the salts that cause infertile patches in land undhr 
irriga>tion in the United Provinces, and into the effect, on the 
distribution of these salts, o'f changes of season and of treatment. 

' Ih a Ik^meir on the ' “ Loss ,of Water from Soil during Dry 
Weathec” (Mentoine of the Depattme/nC of AgricuUwfe in India, 
Chem. 8er., Vol. I, No. Q),.the author described the boring tool with 
which samples of spH are taken for examination. He also showed 
that the drjdng effect «f the,, whole of a dry season on a fairly 
^permeable soil* at Pusa was 'nOt sdfficimxt to catue anyai^treoiable 



Rsvifws 42i 

r^wctdonpf moisture bd<^ the Ttllfoot froidihe soiiace, beyond that 
diie to draina^, ^and could udfc therefoh] haye be?ip ‘effective' in 
raising^ny qpnsiderable anumnt ofVater from below th&t depth. 

the present papers Mr. Leather describes a new method’ 
devised by him for comparing the permeabilify of different sq|l8 
by wator under g^vity ; and puts on record a large number of data 
showing the seasonal, horizCntal, and vertical distribution of salts 
and of rfloisture, down to a depth of fT feet, in selectecf patches of 
^uch “ alkali” land, including %ome which have been under experi- 
mental treatment for a number of years. 

These data enable a very good idea to be formed of what actually 
’ does go on in "alkali” land, and probably to a loss degree in all 
alluvial land with a high water table under conditions of exces- 
sive surface evaporation. 

The typical alkali patch in the United Provinces appears to 
be a mass of relatively impervious soil extending to the surface 
an^ surrounded by sdil that is more permeable. The rain, for the 
most part, runs off the sur&ce of t^e less perpiei^le soil and drains 
away through that which is more permeable and which is thus kept 
free from any accumulation of salts. On the other hand, the sub- 
soil water obtains free access to the impenneabte mass trough 
the more permeable soil by which it is surroimded and is constantly* 
drawn up by surface tension, and evaporated at the snrface„leaving 
any contained salts behind it. > 

The rate of evaporation of water and accumulation of salt 
appears to be slow, but it is not quite clear that the author is correct 
in ^plpng the same reasom'ng to these scarcely permeable soils, 
as can*Be relied on in the case of the more permeable soiji dealt 
with in the Memoir referred to above. Permeability under pressure 
would seem to be quite a different thing from permeability under 
the influence of varying surface tension, and th» author *liardly 
appears to give sufficient dbnsideration to the possibility that very 
riiiftute differences of moisture-content in « homogeneous, relatively 
impermeable soil may causp a flow o{ water rapid compared to 
,the flow that could bb induced by the pressure of a few inches of 
water on the surface of the same soil' 

• j 
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* The itet ramlt of *^0 antlibr’s invei^tigatioh is to *8how 
i/i the ease*qf‘A 8^il,th^uii haii]ly^*iat all pemieable to water under 
^reasuro, nttle can be done to* make it fertile excepti in so far as 
the surface can bo broken up and rendered uiore pervious, siftbat 
dicainage can take pkce to a certain d^th. This has been sucxsess. 
fully done by Mr.‘ Keventer at Aligarh, by thorough culrfvation and 
heavy manping. But the author sap : — " Less than 1 foot has 
been changed physically and made freely permeable to watft. Only 
one conclusion can be drawn in respect of this experiment, namely^ 
that the topmost soil hp been reclaimed and that the crops which 
are annually produced live almost entirely on this stratum ; a 
conclusion which is supported by the fact that the crops require 
constant (weekly) irrigaihon.” . 

• Mole draining, which is being tried with some success in the 
Punjab, is probably a more effective way of doing the same thing 
to a greater depth, and if the inteival between successive irrigations 
can be extended in the same ratio as the depth to which the^soil 
broken up is iniTreased by using the .mole plough as compared 
with methods of surface cultivation, the saving of water by the 
cultivation of these heavy lands would provide a considerable fund 
to pay,for«the opt of mole drainage. 

The work recorded in these papers may be said to have estab- 
lished •scientifically the fact that the only practicable way of 
rendering fertile, tracts in which alkali is due to the impermeability 
of soil which extends to the surface, is to break the soil up as deeply 
as possible and m&intain it in constant cultivation under irriga- 
.tion. . , . . 

Having thus — ^by spade work of which it is not easy to appre- 
ciate the full value — cleared the way for subsequent workers, the 
author has added one more .to the list of similar services which he 
has rdhdered to Indian Agriculture. — [A. C. D.j 


I. . ■ 

Wn have r^ved ilrom the Indian Cotton Oil Gq., Ltd., of , 
Bombay, a booklet entitled Cotton Sbed Brpducts in Ii^.” In 
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this booi^et after a brief anci Ittfid desorfjitipn.crf theif pldht^andf 
methods of obtaining raw matfiriai', they*ifak$ Sleai^^Veral mothers 
regar^ng t^e vtdue and uses of ftotton seed — ^particul&rly^ the f^^t 
thJt the increase Vsf cotton and decrease M wheat will not ^ 
adversely on the cost of living. Th*ey clearly point out the valijp of 
cottoif seed an4 its b 3 /^roducts and take this opportunity of 
emphasizing the fact that cotton seed oil is equal to the best ghee and 
only th§ customs of antiquity pi-eveht it from being regarded as a 
, formidable rival to ghee in the open market; that not only does 
the seed produce this most valuable oil but also the hulls or liusks 
form a most valuable and cheap cattle food which rivals kndbi, and 
a series of experiments have been made which fully bear out the 
Company’s contentions. The question of^otton cake is also dealt 
with and a good many of the prevalent superstitions (for one cay 
call them nothing else) with regard to cotton cake are hnally run 
to earth. The difference between the cost of decorticated and 
uqjdecorticated cottoff cake is explained on the basis of their feeding 
values which is the only* satisfactory way.of vnaking this point 
clear to the general publif, finally the value of. cotton seed pitslucts as 
manure is mentioned, and it is clear from a perusal of this extremely 
well-put-together booklet that the advantages of these products 
as claimed by the Company are no mere advertising clamour bfft 
a clearly worded statement of facts. Attention is also drawn to 
the extremely interesting way in which the chemistry o£ oils ami 
fats is dealt with, making this subject, which has always been one 
reeking of possible and impossible compqundii and wrapped in a 
haze of formulee terrifying to the uninitiated, quite simple and 
readable for the ordinary agriculturist. The whole booklep shows 
signs of the undoubted energy and business capabilities of the 
Company who should meet* with ever^ success as they appear to, 
manufacture the right thing, to know it and to be quij« detsfuilbed 
•that all India shall also share in the benefits.* A lot of^he*para- 
gr&phs which deal with the cattle fooda and feeding would .well 
repay printing in iSie Vernacular for general, distribution to the 
cultivators. The book can be obtained^ post fr^ on applicatien 
to the Company.— {W. S.] * * 
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Noie bnt fOe Lewi oftfjto WRte^ In the Sub-eoll ol 1^' ChuigaUe 
, Plain.— A. Moijblnr, I.CiSL,‘<)ominissioner of Agra. ' Boj^tiii - 
f No. 83, Agcicultufal Seriefis, of "the Depa^mept o£h Laiid 

Recorc^ and Agcicidtate, United Provin/c^Se. Pricej As. 2; ^ 

^ In this note the. author discusses the water-supply, in t]ie Bub«^ 
soil of the Gangetic Plain ; and its equilibrium ^ maintained by 
surface absorption of rain and irrigation water on the one hand, 
and drainage through the sub-soil into rivers and wells'‘ on .. the 
other. “ 

‘ ■ V- 

The object of the note is apparently to call attention to the neces- 
sity of maintaining the sub-soil water-level by artificial means, to 
compensate for the effects of drainage operations and well irrigation. 

In many districts, of course, canal Irrigation acts as an effective 
.T>reventiveof any such fall in the sub-soil water-level, and the Public 
Works Department no doubt already takes the question into con- 
sideration in estimating the <area ’’ultimately to be sezVed by any 
new canal, so as to avoid the watcr-logging^that has occurred in 
some districts. But the subject ^is one* of great importance, with 
the elements of which all interested in Indian Agricultore should be 
familiar, and this note, by the author of the well-known Manual 
of Irrif^tian Wells, published as Bulletin No. 22 of the United 
Provinces Department, should do much to keep the question in the 
view of those responsible for the initiation of public works. 

The author hardly seems to attach sufficient importance to 
irrigation and cultivation as methods of conserving the sub-soil 
water. He, to somi’ e:^nt, d^recates the drainage of swamps, 
.as tending to, diminish the supply available for soakage, but appa- 
rently does* not take into acouunt the effect of cultivation of tlie 
swampy area in diminishing evaporation and in preventing the 
. formation of an impervious layer of silt and thus promoting free 
drainage into, the sub-soil of such water as may still have access to 
the iRnd ( it is probable that the greatest ioss of water from a swamp, 
is usually through evaporaetion, not by, soakage. 

The author suggests driving tubes down to sandy strata through 
the beds of swanaps, and Mxe provision of a filfier, at the t<^ of each , 
tube, which could be kqpt cfean so at to niaintain a eonitintKius 
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rapid flo^ into the sab-Boil. T}]|s' woiil||^po doubt be ^ir^ctioabip 
if R euifficmt cavity^ totUlow of ;a{)id penjblati«fa, \i^'efirak cleared 
in tho, sand at * the bottom of «^h tape, but tlie •expense ' of 
naaintenance of the very large filter area necessary would be 
cor^derabl^. 

Atsimpler w^ of maintaining the sub-soii wuter-lefvel when canal 
irrigation is not possible, would seem to be to create shalloyr arti- 
fibial mensoon swamf>s, on selected sandy surface soil* by making 
low contour bunds, with slightly elevated water ohaunels where 
necessary. These swamps could be cultivated for paddy ; oj- used 
merely as reservoirs during the monsoon, and cultivated in the 
cold weather on the sajue principle as the land enclosed by “ rabi 
cngibankments ” as described by Evans iii«the AfftwuUural Journal 
of India, Vol. VIII, Part II, April, 1913. Excellent crops could be 
raised on such land, fertilized as it would be, annually, by a deposit 
of fine silt. A general survey would ])e necessary to locate suitable 
sites, but in the aUuvium, jas Mr. Molony says, the layers of clay 
are very seldom continpous, for^ any cousiderablo distaiiC/e, but 
resemble islands of clay placed at various deptlis and surrounded on 
all sides by a great sea of sand ” and there should be little (difficulty 
in locating numerous suitable sites for rapid absorption of sur^dus 
water. — [A. C. D.] 

Practical White Sugar Manufacture. — By H. C. Pbinsen Geebugs, 
Fh.D. (London, Normpn Rodger, St. Dunstan’s Hill, E.C. 
Price, 12s. net.) 

Tkb publication is one of a scries on sugar mailufacture tliat 
halve been issued in recent years by the same author. * 

One of the most pressing problems at present engaging the 
attention of sugar manufacturers is thh production of sugar ' 
for consumption direct fuom the cane. Owipg.to tlic invapable 
presence of reducing sugars and othe^ substaw'es liable to cause 
coloration of the julpe duriiijg; evaporation, the manufactiyre of w^te 
su^ from oane presents diMculties thfit. are not met with in Bast 
oountriee. 
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r Tho EKiccesabof ^vliitc^BngaT :(|iiamifaottire d^ends on'tlie tr^at- 
iQcnt jifices i^^Buch anuLOmier tfiiat complete clarification 

is ‘obtained without the formation of adecompontion products of 
•^glucose, and other substances causing the objectionable colbrtAion 
of^the juices. 

Those engaged in working up cane juices ki)ow only too well 
the care that must be exercised to keep the temperature low while 
the juice is' alkaline with lime during clarification. 

The old and well established methods of clarification, viz., the 
various methods of sulphitation or bleaching with a solution of sul- 
phur dioxide gas and the carbonatation methods are fully described 
and criticized. The latest and most up-to-date modifications of the 
various processes are also dealt with in detail, and as many Indian 
factories have still something to learn about these methods, this 
publication will doubtless be greatly appreciated by the practical 
sugar man. 

In the manufacture of white sugar as l^.'^lGeerligs remarks the 
disposition of the plant and the ability ef ^he employees counts for 
much more than the choice of any one of the processes in use. 

Even the best process will fail where the machinery is inade- 
quate or thp men' incapable. 

** The careful education and training of the men is indispensable 
and the fault of having overlooked tliis point has repeatedly been 
the cau^. of failure where success was anticipated. 

As has already been stated, the old established processes of 
carbonatation depend on preventing the coloration of the juice 
while alkaline with lime by keeping the temperature low. One 
process ^described in this book aims at the complete destruction of 
the I'educing sugars by heating with a large excess of lime before 
treatment with carbon dioxide gasr This process known as 
the*‘Ba:Uelle process — may 'be described as bold and . daring, but 
it is stated to an almost colorless juice quite free from 

glucpse. 

As tha glucose is destroyed at the cpmmencement of this process 
itlis imlinaterial whether •the j]iice is subsequently heated, nnd 
evaporal^ with a faint tdkaline reaction. 
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The l^ttelle process appeairs |o be always camed cKit,iii aop* 
junction with the recov^ of vuorose fi^ dLlltite*4l|iola8se8 by .a 
procescbinvolving the use o{*ioe and it is nbt, likely to be adoptb^ 
in Iftdia at present, 'ajlt is interesting, however, as it shows that the* 
Sugatcan^ Technologist is not going to* rest satisfied with the present 
methods and is aj^kbg the problem of white sugar manufacture 

in a bold and scientific manner.— [G. C.] 

■ 

Jfearbook of the U. S. Departnfent of Agriculture, 1914 (Pages 715, 

Plates 53, Figs. 45. Price, 75 cents. Washington Government 

Printing Office, 1916). 

Maintains the interest of its predecessors — ^an interest which 
to 'those outside the States consists chiefly In the record of the pro- 
gress of American agriculture towards better and more intensive* 
cultivation. 

The strong point in American agriculture, as in all American 
in^tries, has always* been* the output per head — the high rate of 
wages obtainable. The rise In prices in recent yeats is now favouring 
an increase of output per acre, and in the resulting combination of 
intensive cultivation with extensive methods in American farm 
practice, lies the promise of a solution the proj^lem ef Avidenin^ 
the now narrowing margin between the rate of agricultural wages 
and the cost of the necessaries of life all the world over. 

The wheat crop of 1914 in the States was opportunely « record 
one, both as r^ards acreage and yield per acre, and, with the prospect 
of over 26 per cent, being available for expprt, ^oes far to allay the 
anxjety that was felt some twelve years ago when the States seemed tq 
be on t'Ke point of becoming importers of wheat. Next to irrigation 
among the means of this increased production, the most important 
place should probably be given to t\e. introduction and spread of 
wheats better adapted to the varied conditions of diil'aicnt ^rt^ of 
•the country. Ap aiticle in the yearbook givSB an account of the 
grdht succ^ that has attended the iutro<fhetiou f 1*001 Western Siberia 
of ^ ‘ durum ’ wheat which «nbt only Reduces a much !hr^ cr^ 

, than other wheats in diy localities, Jbut ndw competes with the best 
Manitoban wheat for the 'highest price, in the world’s ^arkeH 
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7^% Buppl(|r seego^ to Jbiave orated the demand, millers havmg 
aj^^aieoilly infidt *tlie t^keat ufjefid for ifijxing with others owing 
ta its good, yield in the milling prooera and tHO caj^acity^ of the 
3hour for absorbing water. ,• *’ * t , 

Owing to the r\se in the price of meat in the States, great efforts 
being made to increase the home supply. On tliis question the 
Secretary of Agriculture says in his Report “ Unquestionably the 
largest hope for a considerable increase in onr meat supp^ly lies in 
four directions : first, in a more sat^^actory handling of the public 
grazing lands ; second, in systematic attention to the production 
of beef animals in the settled areas of the country, particularly in 
the South ; third, in increased attention to the smaller animals, 
such as swine and poult^ ; and fourth, in the control and eradica- 
tion of the cattle tick, hog cholera, tuberculosis, and other animal 
cliseases and pests.” 

There is little doubt but that j>hese efforts will be attended by 
success similar to that which has been achieved in other directions ; 
and though a still piore rapid increase iq. the consumption of food, in 
the country is prolbable in the future, owing to the great increase of 
immigration that will almost inevitably follow the present European 
war, yet there seems to be little reason to fear that a surplus of 
cgricullTural produce will net be available for export from the States 
for many years to come. 

A welcome feature of these successive annual reports is the 
growing recognition of the fact that the great results achieved are 
due not so much to^ new scientific disiAiveries as to the application 
of scientific method in the adaptation of old lore to new conditions. — 
tA. C. D.J 

A Note-Book of A^Aeultural Fakts and Figures.— B y R. Gbcil Wood, 
MiA. (Printed at . the dov^rnment Press, Madras. Price, 
^ 4 .) 

^ This little book reoeived from the Madras D^artment* -df 
Agrior^ltuxe ;is based on the famous.ofie by McConnell to be 
found. jn use all over Engiand, ^ fill an equally useful purpose for , 
^uth liidia, and one would sdggest'that if each Local (Government 
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we^.to- iiave a similar manual* compi^^ for’ iji»e in^tl^ix pwu! 
province miicH material llelp waul^be afio|ded tAp8e<wh9se work 
is in tl||B agricultiXcal circles.* It enables one to put one’s finger Vit 
once db many vital ^nd essential facts in connection witfiMndian 
agriculture and were everybody familiar with the facts as given 
therein^ it would tend to a higher standard of general efficiency in 
practical agriciiltura The section on manures is particularly^ good 
and the diagram (which the reviewer took at first sight for h map of the 
Coimbatore farm roads and buildings) showing which manures should 
not be mixed and which may, will serve a very useful purpose and 
save much trouble and expense. We would, however, suggest that 
coloured lines be used in the next edition as conveying a clearer 
idea ; red is generally used as indicating (faster and green safety. 
In short, we would recommend this little book for peimsal by all as 
it gets closer to the all-important praUical side of agriculture, a 
side all too liable to be negleoted for the theoretical, and every 
credit is due to the author for collecting a mass of valuable 
information and doing a lot of spade work which will be of infinite 
help in the future and, like all work of this l^d, will probably not 
be properly appreciated in the present.— [W. S.] 
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1 Tlie AgrieiUtural Journal oif Iieued from the ARriouh Messrs. Thacker, Spink A 

India, Vol. X, Parts II and tural Research Institute', Go., Calcutta. 

III. Price, per Part. Rs. 2 ; Pusa, Bihar, 
annual subscription, Rs. 8. 

2 Report on the Progress of Agri< Agricultural Adviser to Government Printing, 

culture in India for 1013-11, m Government of India, India, CTaloutta. 

Price, As. 8 or 9(f. . • ^Piisa. 

.1 Votes on Sugar Machinery and dPeter Abel, Representative Ditto. 

Manufacture in Northern Indies of*the Harvey Rngineeia 
1914, Bulletin No. 47 of the ing Company, Limited, 

Agricultural Research Institute, Glasgow. 

Pusa. Price. Ah. 5 or 6d. 

4 The Improvement of Tobacco Albert Howard, c.i.b., Ditto. 

Cultivation in Bihar. Bulletin m.a., Imperial Economic 
No. 50 of the Agricultural Botanist, and Qabrielle 
Research Institute, Puss. Price, L. . C. Howard, m.a., 

As. 4 or M. Personal Assistant to the 

Imperial Economic 
Botanist. 

5 Soil Ventilation, Bulletin No. 51! Ditto. Ditto. 

of the Agricultural Research 
Institute, Pusa. Price, As. 3 
or4d. 

6 Soil Erosion and Surface Drain- Albert Howard. O.I.E., Ditto. 

. ^ge. Kulletin Noil 58 of the H.A., Imperial Eoonomio • 

* ^grkmlturalReeearoh Institute, Botanist. 

Fiua. Price, As. 4 or 5d. 

7 The Manufacture of Jaggery in A. Cbatterton, CJ.I., Ditto. 

South India* Bulletin Eo. 66 Director o5 Indnit^ 
of the Agricultural Research and Commerce, Myeore. 
lliitituto, Pusa. Price, Ai. 4 
or 5(1. 

, 8 Annual Ro]^ of the Board of Issued by the Board oV ^ DittOdO 

. Sdentiflo Advice for India foi Scientific Advice for 
* * tfia rwr ins 14. Pric, Am. 14 India. 
or1f.4d. • • 

9 Atfrioultunl Statistice of India iftpartment of Aatistics, Ditto. 

Tor 1912-18, Vol. II. *Prloe, India, CUontta. 9 

K. 1. 
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I c J f* I 

LteT bv Api^OUiyrUBAL FUBU0ATI05 S-:«mM. (T 

M I *„• ' I . 

' ntle ' < Author Whore published 

I r ■ • ■ ■; 


Gmuraf AgrUmUvrgr^htd- 


10 

SeBHon and Crop Keport of { 
Bengal for 1014-15. Price, R. 1 
pr Ir. (kf. 

1 issued by the Department 
of Agriculture, Bengal. 

Bengal Secretariat Book 
‘Depdt, Calcutta. 

11 

1 

Annual sports of the Expert 
Offlcen (Bengal) for the year 
ending .30th June 1014. Price, 
Be. 1-10 or Ir. 6d. 

Ditto. 

Viitx 

12 

Bulletin on Bonemeal Manure 
(in Bengali)* 

Ditto. 

Ditto. 

13 

Agricultural StatieticH of Bengal 
for 1018-14. Price, As. 8 or Sd, 

Issued by the Government 
of Bengal, Revenue De- 
partment. 

Ditto. 

11 

Agricultural Statistics of Bihar 
and Orissa for 1018-14. 

Issued by the Department 
of Amculture, Bihar 
and Onssa. 

Government Piess, Bihar 
and Orissa, Patna. 

15 

Rmrt on the Government 
Horticultural Gardens, Luck- 
now, for the year ending 81st 
March 1015. race. As. 4 orOd* 

Issued by the Department 
( of Agriculture, United 
Provinces. 

Government Press, United 
Provinces, Allahabad. 

16 

Report on the , Government 
Botanical Gardens, Saharan- 
pur, for the year ending Slat 
Marah 1015. Price, As. 4 or Od. 

Ditto. 

Ditto. 

17 

i* 

Season and Crop Report of the 
United Provinces of Agra and 
Oi^ fer 1014-15. Price, As. 8 

Ditto. 

• 

Ditto. 

13 

Monograph on the Irrigation of 
Wells of the Jaunpur district. 
BuMetin No. 82 of the United 
Provinces Department of Agri- 
culture. 

A. 0. Walker, Col- 

lector of Jaunpur. 

Ditto. 

10 

Note on the Level of the Water in 
the Sub-soil of thr Gangetic 
plain. Bulletin No. 88 of the 
United Provinces Department 
of Agriculture. Price, As. 2. 

E. A. Molony, i.c.6.. Com- 
missioner of Agra. 

Ditto. 

20 

Berort bn the Government 
Agri-Horticultural Gai'dena, 
Lahore, for the year 1014-16. 
Price, A. 1 or Id*. < 

Issued by the Derartment 
of Agriculture, Punjab. 

Government Printing, 
Punjab, Lahore. 

n 

Annual Report of the Sura': 
Agricultural S>^tion for 1013- 
l£ Price, As. l^or It. 4d. 

issued by the Department 
of Agnculture, Bombay. 

i. 

Government Central Press, 
Bombay# 

22 

< 

\ '■ 

Annual Bepori of the Dohad 
i^rioultnnd Station for 1910 
14. Prioe,A8.12orlt.2(i.\ 

Ditfah 

C C- 

Ditto. 

1. 

Annual jRiport of the Dhulia 
Agrioultiival Station for 1018- 
u: PrioL, Aa l?orlf.2d. 

D^. 

Ditto. 


LISf OV AGRIOUI/TD^L PVBUOAnojTs 
IJ8t OF AGBIOVLTURAL/UBUOAtiONB-jii^ 




r 

Title 

Agthor 

• 

1 Where piihl»hed 


diHirai ilgprienKttrtf— oontd. 


24 


Annual Report of the Jalgaon Inued by the Department 
Affrigtf toral Station foi^ 1913* of AfnHTcuUiire, pombay. 
14. race, Aa. 12 or U. 2d. 


Government Centrat Preii, 
Bombay. • 




Annual Report of the Nadiod 
Affrioultural Station for 1918- 
14. Prioe, Ab. 9-3 or It. 


Ditto. 


Ditto. 


26 


Annual Report of the Gokak 
Affrieultural Station for 1913- 
14. Price, Ai. 12 or Ir. 


Ditto. 


Iiitto. 


27 


.Annual Report of the GadM 
Agricultural Station for 191iP 
l£ Prioe, Am. 12 or It. 2d. 


28 


29 


30 


Annual Report of the Dharwar 
Agricultural Station for 1913* 
14. Price, R. 1 or lt> 6d. 

Annual Report of the Alibas 
, Aorioultiiral Station for 1913- i 
' if. Prioe, As. 10 or lid. , 

Annual Report of the Rat-nagiri 
Agricultural Station for 1913- 
14. Price, Ai. 6 or 6r{. 


31 Annual Report of the Mirpur- 

khae Agricultural Station for 
1913-14. Price, All. 7 or 8d. 

32 Annual Report of the Landhi 

Agricultural Station for 1913* 
1C Price, Ae. 4 or 5d. 


Ditto 

Ditto. 


intro. 


llitto. 

Ditto. 

Ditto. 


Ditto. 


Ditto. 

Ditto. 

Ditto. 


Ditto. 


Ditto. 


.33 


Annual. Repori of the Larkana 
Agricultural Station for 191^ 
14. Price, Ab. 6 or 7d. 


34 


36 


Annual Report of the Manjri 
Agricultural Station for 1913- 
^14. Price, Ab. 7 or 8d. 

Annual Report of the Experi- 
mental plots in Sholapur and 
Satara DiatrictB for 1913-14. 
Pripe, Ab. 4 or 5d. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 


Dttto. 


36 


•.37 

0 

33 


Annual R^rt of the GaneBh- 
khind Cfarden for 1913-14. 
Price, As. 3 or 4d. 

I 

Annual Report of the Kirkee 

, Civil Daily for 1918-14. Price, 
Ab. 2 or ia. 

Annual Report of the Poona 
Agrionltural College Fam for 
iaS-14. Prioe, Rb. 1-8 or 
2f.6d. 


Dittov 


Ditto. 


DittX 


Ditto. 


Ditto 


Ditto; 



"AdificivLTviiAL VdvBSAL 6f imifti 


LttT. oir A^iftiouurojtiL pmoAOAxioinMWf 


* WbtN pnUUed 


Oimral oontd. 


AISkaliorKalar Experimentaanil O. S. Renderaon, N. D. OovernmeDtOontral Pren, 
Gompletfon Report of the Dau- A., D. D., Deiftity Bombast ^ 

latpur Reclamation Btatlon. Director of Afnrioulture. 

Sind. Bulletin No. 64 (1914) of Sind. ^ 
the Depai-tment of Ajcriciilture, 

Bombay. Price, Aa. 14- or la. 

Ad. 


4U I An Examination of the Seed. leaned by the Department 
Supply of the Sholapiir Diatriot. of Agriculture, Bombay. 

BultoSn No. 67 (1914) of the 


Department of Agriculture, 
Bombay. Price, Aa. 3 or 3tf. 

41 Poona Agricultural College 

Calendar, 1915-16. 

42 A Note on Well Boring. Bulletin 

No. 68 (1914) of the Department 
of Agriculture, Bombay. Price, 
Aa. oor6(i. 

43 Improvement of Cotton in the 

Bombay Preaidei\^y. Bulletin 
No. 70 (1915) of the Department 
of Agiioulture, Bombay. Price, 
Aa. 8-6 or id. 


W. &r. Sobutte, Agricul- 
tural Engineer to tho 
'Goverament of Bombay. 


K. D. Kulkarai, Cotton 
Snpr'vlaor# Northern 
Diviaion.and O. L. Kot- 
tur, Cotton Superviaor, 
Southern Diviaion, Bom- 
bay Preaidenoy. 


Report on the Oil ProHsing Y. O. Pandit. 
IndUatry of the Bombay Preap 
deney. 


A Note Book of Agricultural cipal. Agricultural 
Facta and Fignrea. Price, College, Coimbatore. 

Ab.T4. 

^ aD. Mehta,I<.Ag. N. D. 

rndigo. LeaaetNo. 9 (1914) of A., N. D. D., Extra 
the Madraa Department of Deputy Director of Agri- 
Agriculture. ^ culture, Cenfhd Diviaion. 

What the ryot baa to aay a*uoiit S. Subramania Iyer, Farm 
tbe advantage of dhaineha. Manager. 

Leadet N^ 1 (1915) of the 
Mfdraa Department of Agricul- 
ture. 

What tbe ryot hacf to oay about Ditta 

theadvan{ageof*‘Wild Indigo." ^ 

Leadet No. 2. .(1915) of th^i 
Bi’adraaDe^tipent of Agricul- 
ture. ^ , 

What 6ie ryot haa to aay about Ditto, 

the advantage of Triangular, 

> Harrow." Dcallet No. 8 (1915) 
of the Madru Department of ^ 

A^cullure. ci 

Madrac Agricultural Oalendur, laaued by the Department ' 
1915-16, Price; I'anna. of Agriculture,^ Madraa. 


R. Cecil Wood, M. a.., Prin- Government Pram, Madraa. 
cipal. Agricultural 
College, Coimbatore. 

G. D. Mehta, !<. Ag. N. D. Ditto. 

A., N. D. D., Extra 
Deputy Director of Agri- 
culture, Cenfhd Diviaion. j 


:ra, 


usT*oT A^BioeifluaU poiti^Atioav 

» UBS 0» AdjKidUbTCRAt PUBUti\ieV>irC^ 
Title 'Anthor 


== 



WbBre publishod * 




ftHumm ilf/fieulttfre^oontd. 


51 

• 

The ofil Co-Ctosra- 

MMtfdeift#. February to duly, 
1915. Price, per copy, As- * I 
issued monthly. ^ 

Issued by the Department 
of Agriculture, Central 
Provinces and Berar. 

0 

52 

Season and Crop Report of 
Burn# for the year ended the 
80th dune 1015. Price, As. 8 or 
9d. 

Issn^bythe Department 
of Agriculture, Burma. 

53 

Burma Agricultural Calendar 
for 1915-16 (in Burmese). 

Ditto. 

54 

Report on the Season and Crops 
• of Assam for 1914-lA Price, 
As. 8 or 9d. 

Issnedby the Department 
of Agriculture, Assaim. 

55 

Preserving Fodder tor winter in 
the Knasi Hilla Bulletin 
Ko. 1 of 1914. 

Ditto. 

66 

Potato Cultivation in the Assam 
Hills. Bulletin No. 3 of 4014. 

Dittol 

57 

Bonemeal as a manure tor wet 
rice land in the Khosi an<P 
Jaintia Hills. Leadet No. 3 of 
1014. 

i Ditto. 

58 

Price Lilt of the Central Seed 
Depot at Gaiihati. Leaflet 
No: 1011915. 

Ditto. 

50 

The Jowmai v/ih§ MadroM AgH- 
enliutal Stodsnfs’ Union 
(monthly). Annual subscrip- 
tion, R. 1. 

Madras Agricurtnral 
3tudenti^ union. 

60 

QnaHiriit Journal 0 / th§ Indian 
Toa AfiostoRon. Price, Aa 6 
per copy. 

Scientific Department of 
the Indian Tea Associa- 
tjqn, Calcutta. 

61 

• 

Suggestions tor the mannrial 
treatment of Tea Soils, 1915. 

• .. 

0. D. Hope, B.BC., PlvD-i 
Seientifio Oftoer of the 
Indian Tea Association, 
and P. H. OarMnter, 
v.i.a. Assistant Scientiflc 
Officer. 

62 

/«Nmi PwtHfy GautU (monthly). 
SohMription, Bn. Z p.r annam. 

Indian Poultry Club, 
Lucknow. 

68 

• 

• 

Pooma AgrUMumA Oolltgt 
Magnku (qourtwly). Anniul 
Mi1)ieriptioii|Bi.& 

College* Magasine Com ' 
* mittoe, Poona. 

64 

• 

Annual Beport of the Depart- 
Mysore, 

pit 1018-14. 

iMed by the Depa^ment 
of AgrfoultureaMysore. 

•65 


Ditto. 

• 


Dwh Sovak Preii, Kagpnr. 


QoveranentPreaH, Burma, 
Rangoon. 


Ditto. 


Secretaiiat Printing 
Offioe, Shillong. 


Ditto. 

Ditto. 

Ditto. 

Ditto. 


Literary Bun Pren, Coin 
batore. 


Catholic Orphan Preai, 
Calcutta. 


Ditto. 


AAtIhaiUto Electric 
Printing Works, Muasoo- 

rta.» 4. • 


aovwnmmt Pmi, I(.Ar.- « 

lore. . 0 


Ditto. 
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G«nwal ooneld. 


06 

07 

OS 


Lift Irriffatlon. Mysore Jfioono- A. Ghat ter tent 
mic Conference. Bulletin Direotor of InduetrioH 

J7o 28(1910). and Commeice, Mysore. 

CofFee. Ite Cultivation and B. D. Aniitead, ii.A . Soien- 
Mannrine in South India, tifio Officer for Plantinff 

Bulletin No. 6 of 1910 of the Indiiftriclb in Southern 

United Planters* Aesociation India, 

of Southern India. (General 
Senes.) 

Cotton Seed Prodiiets in Indi.i. Issued by the Indian 

Cotton Oil Co., Ld., Boiu> 
bay. 


National PretM* Bangalore. 


Vakkalisara ftangba Prees, 
Bangalore 


PiiblUhod by B. L Siitaria, 
for the Indian Cotton Oil 
Co., Ltd., 14. Hummiim 
Street, Fort, Bombay 


AGRIOULTURAL OHSMISTRY. 

09 Soil Temperatures Memoirs of J. Walter Leatber, v.n , Messri. Thackor, Spink ft 
the Ilepirtment of Agriculture , imperial Agriciil- Co., Calcutta, 

in India, Chemical Series, Vol. tural CfaemiMt. . 

IV, No. 2. Price, Ha. 2 or Of. . ^ 

70 The Experimental frrror in Field H. E^Annett, iHlRy*! r.i*i**, Government Printing. 
Trials with SugarcAiie and the Agifeiiltoial Chemist to India, Calcutta. 

Effect on thi^ Error of vai ioin the Government of Ben- 
roethofiR of earopling Bulletin gal, Dami. 

No. 49 of the Agricultural Ke- 
Hearch InHtitnte Piisa. Price, 

As. 3 or 4d 


BOTANY. 

71 Stiicyes in Indian Sugarcanes, C. A, Barber, bc.i)., Gov- Messrs. Thacker, Spink ft 

No. 1, Punjab Canes. Memoirs ernment Sugarcane Ex- Co., Calcutta 
of Aie Department of Agricul pert, Madras, 
tiiro in India, Botanical Series, 

Vol. VII, No. 1. Price, Ks. 3 8 
or 5t. Off. ^ 

72 Tho Distinguishing Characters E. J. Woodhouse, m.a., Ditto. 

of Siigarqiines cultivated at Economic Botanist to the 
Saboar, with a note on Chemi- Government of Bihar and 
ciil Chatacters, Memoirs of the Orissa, S. K. Basil, M.A. 

Department of Agriculture in (Cantab ), Assistant Pro- 
India, Botanical Series, Vol. lessor. Agricultural Col - 1 
VIL No. 2. Pi^a, Ks. 1-8 or tefCe, Sabooi^ and C. S. 

2f. ffff. Taylor, 1I.A., Agricul- 

* tural Chemist to the 
Qoveri{ment of Bihar 
and Orissa. 


73 First Report on the Improves Albert Howard, r.i.B., Government PrigtNig 
ment of Indigo in Bihar (sntb if.A.» Imperial Economic India, Calcutta 
notes pon Drainage and on . Botanist, » and Gabriellp 
Green-manuring) Bullet ia L. C. Howard, X.A., 

No. 61 of tlie Agricultural Personal Assistant to the 
sOareh Institute, Piisa. Price, Imperial Economic 
As. 4 or 5rl. • ^ Botanistr . 


uit OV AaR10ULTtRAL.PnBliICj3iTI(jllS.. 
LIST OF AOblCULTUHAL RnBLKttVONS-rcfttft/- 


No. I 


Title • 


^nthor 


Wffere^ublisheir 


74 Second Report on the Improve- 
meiAof Indiftoinilihar. Bul- 
letin Ho. £>4 of *lio Agricul- 
tural llesoarch InatitutOi Pusa. 
Frico^ Ab. 2 or 3d. • 


Bofonp— oo^td. 

Albert Howard, oj.k., Govornroont FrintAig, 
M.A., Imperial Kconomic India, Calcutta. 

BotaniKt, and Gabrielle 
L. C. Howard, m.a., 

Second linperij^l Econo- 
mic Botanist. 


Annual Report on the Expori- Issued by the Detriment Government Conti*al Prcssi, 
mental Work of the Economic of Agriculture, Bombay. | Bombay. 

Botanist and his Stall for 1913- 
14. Price, As. 5 or bd. 


MYCOLOGY. 

76 f The Potato Blight in India, I Jehangir Fardiinji Btstur, Mess rs. Thacker, Spink A 
Memoirs of tho Department of B.sc., First Assistant to Go., Calcutta. 

Agriculture in India, Botani- 1 the Imperial Mycologist, 
cal Series, Yol. VII, No. 3. 1 
Price, R. 1 or Ir. I 

Bordeaux Mixture as a prevon- Issued4)y thc^Dopartment Assam Scci‘etiriat Printing! 
tive of Potato Disease. Bnllo- of Agriculture, Assam. OtHc^ Shillong, 
tin No. 2 of 1914. • . 


w 

* bi^obAilogy. 


78 How to improve Silk-Rcoling in M. N. De, Sericnltural Government Printing 

; Bengal. Bulletin No. 44 of the Assistant, Pusa. India, Calcutta. 

j Agricultural Research Insti- 

; tiite, Pusa. Price, As. 4 or 

79 - Bee-Keeping, Bulletin No. 46 0. G. Ghosh, B.A., As.^i8t- .Ditto. 

! of the Agricultural Research ant to the Imperial En- 

; Institute, Pusa. Price, As. 14 tomologist. 

, or Is, 4d, 

89 I First Report on the Experi- Bf. N. De, Soriculturnl Ditto. 

! inents carried out at Pusa to Assistant, Pusa. 

I improve tho Mulberry Silk In- 

i diistr^, compiled under the 

direction of the Imperial Ento- 
mologist. Bulletin No. 48 of 
•the Agricultural ResiBarch 
Insfitiito, Pusa. Price, As. G 
or 7d. 


81 


The Palm Leaf Caterpillar. P. G. Sen, Entomological i 
Lejfftet No. 1 of 1919 (in English ^Uollcctor, Bbngal. ! 
and Bengali). 


Obtainable from the De- 
^pli'tinent of Agriculture, 
Bengal. 


82 j The Palm Beetle. Leaflet No. 2 , Ditto. ' tDitto. 

of 1915 (in English and Ben-J 
gall). 


8^ ^ Report on the Fishery Investi- T. SouGiwell, * 
gatfons in Bengal and Bihsr y z.s., 


and Orissa with reccftiimehda- 
•tions for future work, llshery 
Bulletin No. 5. Frice,Afl. 6or 

oa. 


AeR.jt7.S., 

Deputy 

•Director of • 'Fisheries, 
Bengal and Bllmr and 
Oilssa. • 


j Bengal Sociotariat 
I Depdt. Calcutta. r 
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Title Author Whera published 

• •• 'r ^ 


JS^fitomolopp— 'Contd. 


MilOoi'taln details relatiLg to the T.' SoathweU, A.B.c.fl.. Bengal Seoretaiiat Book 
fish traffic in Bengal and Bihar f L.H.. F.Z.B., Deputy | Dep6t, Calcutta, 

and Orissa for the year ending Director of Fisherirb* 

Slst March 1914. Fishery Bui- Bttiigal and Bihar and 

lotin No. 6. Price, As. 2 or fri. Orissa. 

I 

8.1 Beport on^ Fresh water pearl- T. Southwell, A.R.G.b., Ditto 

mussel fisheries in Bengal and f L.R., F.Z.B., Deputy 
Bihar and Notrs on the Terra- Director pf Fisheries, 

pin and Mud-tuitle fisheries in Bengal and Bihar and i 

Bengal. Fisherv Bulletin No. 7. Orissa, and B. B Das, 

Price, As. 7 or 8d. m.a.. Superintendent of 

Fisheries. 

Sfi Note*! on tho Spraying of Tea. B. A Andrews, b. a., Ento lOatholic Orphan Press, 
Paper No. 1 of 1016 of the raologist. and A. 0 Tuns- Calcutta. 

Indian Tea Association. tall, b.bc., Mycologist. 


AORIOULTURAL BACTERIOLOGY. 

87 A new Nitrite-forming Organism. N. V. Joshi, r.a, ii.ro., Messrs. Thicker, Spink A 
{ Memoirs of the DHpartment of LAg, Fust Assistant to Co., ('alcutta. 

I Agriculture in India, Baoterlo- the Imperial Agricultural 
I logical SerioH, Vol. I, No. A Bacteriologist. 

Price, K.1 or 1#. fid. 

YBTBRlNARr. 

88 Annnal Report on the Bengal Issued by the Department Bengal Secretariat Book 

Veterinary College for 1914 16. of Agriculture, Bengal Dei^t, Calcutta. 

89 Annual Report on the Diril Usned bt the l>epartment Government Press, United 

Veterinary Department, United of Land Rpcords and Pi ovincee, Allahabad. 

Provinces, for the year ending ioulture, United Pi*o- 
•llst *\laroh 1915 ^ Price, As. 8, viiices 
' orM. 

I 

90 The United Provinoos Cattle Issued by the Department Ditto. 

Census of 1916. of Land Roemrds and 

Agriculture, United Pro- 
vinces. 

91 Report on the Dhanni Breed of D. Meadows, m.r.0 v.r , Government Printing, Pnii- 

Cattle. Prioe, R. 1 or Is. fid. Suporintendent. Civil jab, Lahore. 

Veterinary Department, 

Not til Pan jab. 

92 Some Common^ailroents of Cattle F. Ware, Supeiintendent, Government Pi ess, Madras. 

Lniflet Nu 1 of the Depart Civil Veterinary Depart- 
ment of Agriculture, Madras. ment, Madras. 

98 Report on the won'iBig of the Issued by the Qspartment Government ProBR^ Nagpnr. 
Divil Veterinary Department, of Agi ioulture. Central 
Central Province and Berar, ' rrovincoe and Berar. 
for lJU-15. Pi ice, R. l. ^ 

P! Beport on the Civil* V'eMrinai 7 Issued 4>y the Department Government Pi ess, Burma, ^ 
Department. Burma, for the of Agricnlture, Burma. Rangoon, 
ym ended the 81st March 1916. 

*Prioe,As 8or9d. *" “ . 

c * ^ 

95 Report on the working of the rlssned by the IBpartment Government Press, Bgnga- 
Olvfl Veterinary Departmenli of Agrioulture, Mysore. lore. 

0 Mysore, during the year 1918-14 , 


P0BUCATI0N8 OF ’fflE-.IMFIlRlAl-DEPA|tl- 
MENT OF AGWCUbTDB8 IS INbFA. . 


To Bl BAD FBPI^ 

Tub OmcB of hr Aohiooltokal Adviser to tub Govbbnmbbx oi* Iedu, 
« PUB^. Bzbar, • 


( 1 ) 
% 
► (4) 

iS 


Mdftvm thtftUowtiig Agtnti I 


TBACKBR, SPINK k CQ.. CaUsvtia, 
W. NBWMAN k OO., 

Kai M. O- SABKAB Babaouh k 
HONS. 0*Li)uraA. • 

HIUUINROI’HAMS, Ltd., Maobas. 
THOMPSON ft OO.. 

D. B. TAIlAPORBVAtiA SONS ft 
OO., Bombay. 


< 10 | 


TBAOKKU A OO.. Led., BoihAY. 
SUNDBB PAN UUBUNO, Bombay. 
Rai Aabib M. OULAB SINGH A 
SONS, Laboub. 

MANAGER. EDDOATXONAI. BoOK 
DsTiiT, Nagpur. 


AnnuHl Report of the Imperial Department of Agriculture in India for the year ]904.<15. 
Price, As. 12 or Is. 2d. (Otif qf print.) 

Report of the Imperial Department of Agriculture in India for the years 1005*06 and 1006-07. 

^rice. As. 6 or Id. • 

Report of the ARricuUnral Rasearch Institute and College. Pdsa (incliidinir the Report of 
the Imperial Cotton Speoialiat) for the years 1907-09. Price, As. 4 or M. • 

Report of the Afirricultural Research liiMtituto and College. Piiaa (IncludinR the Report of the 
Imperial Cotton Speoialiat) for the year 1009- tO. Price, As. 4 or 6d. 

Report of the Afrrioultural Renearoh liistituf^ and College. Piisa (inoliidiiig the Report of the 
Imperial Cotton Specialist) for 1910.11. Price, As. 6 or 7d. 

Report of the Agricultural DtMearch Institute and College, Pdsa (including the Report of the 
aimperial Cotton Specialist) for \9fi 12. Price. As. 6 or 7d. 

Ueptirt of the Agricultural Kearan^h diistitnte and College, Piisa (including the Report of the 
Imperial G«>ttoii Specialist) for f9l2-ISff PriAt, As. 7 or Srf. e * 

Report of the Agricultural Research Institute and College, Piisa (including tlio Report of the 
Imperial Cotton Specialist) for 1916-14. Price, As. 8 or 9d. 

Report on the Progress of Agriculture in India for the years 1997-99. Price, As. 6 or 7d. 
Report on the Progress of Agrioiilture in India for the year 1909-10. Price, As. 6 or 7d. 
Report on the Progi-ess of Agricultui'o in India for the year 1910-11. • Price, ^s. If or It. 3(1. 
{Out qf print.) • • 


Report ou the Progress of Agriculture in India for the year 1911-12. Price, Rs. 6 or 7d. 

Report on the Progress of Agiiciilture in India for thn year 1 912-1. S. Price, As. 8 or 9d. 

Report on the Progress of Agriculture in India for the year 1913-14. Price, As. 8 or^. 
Proceedings of the Board of Agriculture in Iiiditf held at Piisa on the 6th Jaiiuiu*y 1905 and 
foUowiBg days (with Appendices). Price, As. 8 or 9d. 

Proceedings of the Board of Agriculture in India, held at Piisa on the 15th January 1906 and 
following days (with Appendioes). grioe, Aa 12 or It. 2(1. 

Prooeediugs of the Uoai^ of Agrioiiltura in India, held at Cawnpur on the I8th February 
1997 and following days (with Appendices). Price, R. l-i^orlt. od. 

Proceedings of the Board of Agriculture In India, held at Piisa on the I7th February 1908 
uid following days (with Appendices). tPrioe, As. 8 or Od. • • 

Proceedings of the Board of Agrioiilture in India, held at Nagpur on the 15th» February 1909 
and following days (with Appendiewa). Prioe, As. 8 nr 9d. * 

Prooeediugs of the Board of Agriculture in India, held at Piisa on the 21st February 1910 and 
following days (with Appendiiws). Price, As. 8 or Od. 

Procesdinn of the Bo.rd of Agriciiltare in Indian held at Pdsa Snathe 20th November 1911 
and following diws (with Appendices). Price. As^ 10 or It. {Oul qfjnriwi.) 

Proo^ingsof the Board of Agrif'ultare in India, belcfiat OoimbatorTon the Sth^htceiiber 
1918 and following days Mth Appendioeslt Price. It. 1-2 or 1# 9(1. * # 

Standard Currioiilum for ProvinoiaL Agricultural Colleges as redbiAmended by the Boarilof 
Agrioulture. 1908. Price, As. 4 or 6d. • • ^ 

m A(nri 0 uUurai Journal cF. /fUiia.-^A Quarterly .Toiirnal dealing with siibjeots connected 
■ #witb agnoultunu economics, Aeld and garden ci*op8,oeooiiomio plants and fruits, soilST^ 
nmnurei, methods of oultivationr iiTmtihn, climatic conditions, InseciL pests, fungus 

‘ ' ii cattle, Ihfm implements and othlr agricultural 
ig coloured form a prominont feature of tike 

icnltiiial Adviser tuthe Government of India# with the 


, co-operative orffdit, agricul^yar o 
in India. Illnstratioiis, inemding ( 
i. It is edited by *the A^cnltiirs 


matters 

JonrnaV — ^ ........r 

astistenoe of the Staff of the fdsa /^ouRnraf Besimroh Inatitudo, ^nniiaf 'Sub8cr^> 
Ron, Rs. 6 or 8«. 6d, including posihgo. Single copy, Rf. 8 dr 3a 
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is^t^d iroirr’IfiAe tb time Rs matt^cis available, in separate series, 
sioh as Chemistry, Boti^y, Br^omology, and thb like^ 


^ , BOTAf4ICAL SERIES. 

Vof. I, No. 1. Stiidiei in Root-Parasitlam. The 'Haustoriuw of Santalum alburn.^ 

' Part I.— Early Staysa up to Penetration, by 0. A. BARBKlt, 7*.A.y f.l. 8. 
Price, R.I. {Oui^pHni,) '■ 

Part II.— The Structure of the M ature Hanstorinm and the Inter-relationa 
between Hoat and Fhraaite, by C. A. RAf^BEB, M.A., r.L.8. Price, Ra. S. 
(Out 0/ print.) ^ 

Vol. I, No. II. Indian Wheat Riiata, by E. J. Butlrr, m.b., r.L.8. ; and J. M. Hayman, 
D.y.8. Price, Ra.S. (Out qf^prinf.) ^ 

Vol. I, No. 111. Fiini(na Diaeaaoa of Snaaroane in Benfral, by E. J. Butlib, U.b., f.l.8. 
Price, Ra. 3. (Out of print.) 

Vol. I, No. IV. Qouypium obtuiifoliumt Roxburgh, by 1. H. Bubkill, m.a. Price, R. 1. 

Vol. I, No. V. An Account of the Genua Pythhm and some Chytridiaaea^hy E. J. 

Butler, m.b., f.l.8. Price, Ba. 4-8. 

Vol. T, No. VI. Cwhaliuros eiVarcatu, Kunze ; The ‘BedRuat’ of Tea, by Harold H. 

Mann, d.84.; and 0. M. HuTCHiiraoK, b.a. Piice, Ra. 4. {(hdo/ 
print.) 

Vol. 11, No. I. Some Diaeaaea of Cereala cauaed by Sderotpora graminieola, by E. J. 
Butler, m.b., f.l.8. Price, Ra. 1-8. 

Vol. II, No. II. The Indian Cottona, by G. A. Gammie, F.L.8. Price, Ra. 7-8. 

Vol. II, No. III. Note on a Toxic 8r.b8tano8 excreted by the Roota of Planta, by F. 

Fletcher, m.a., B.ac. Price, Ra. 1-8. ^ 

Vol. II, No. IV. Siudtea in Root-Paraaitiam, lII.-^The Haiistorium of Olax amndenx^ by 
0. Barbek, m.a., f.l.8. Price, 2-8. 

Vol. II, No. V. Studlba iiF lloot-ParaaiticAs, 1\^;— Th% Hauatoriun of CaMyera Rheedih 
by 0. A. Barber, m.a., r.L.8. Price, Ra. 2-8. (Out of print.) 

Vol. II, No. VI. Some Experimenta in the Hybridizine of Indian Cottona, by P. F. FyaOK, 
R.A., F.L.8. Price, Ra. 1-8. (OuJt of print.) 

Vol. II, No. VII. ThcF Varietal Gharactera of Indian WheatB^ by Albert Howard, m.a.. 

, r F.L.8. ; and Gabkiklle L. 0. Howard, m.a. Price, R. 1. (Out of 
Jyriflf.) c 

Vol. II, No. Vlllr The Mulberry Diseaae cauaed by Coryneum morit Nom., in Kaahmir, with 
notea on other Mulberry Diaeaaea, by E. J. Butler, m.b., F.L.B. Price, 
Ra. 1-8. (Out of print,) 

Vol. 1 I,n4 1^* ^0 Wilt DiHoaso of*Pigeon-Poa and the Paraaitiamof Neocoswospora 
varinfseta. Smith, by E. J. Butler, M.B., F.L.8. Price, Rs. 3. 

Vol. HI, No. 1. Stiidioa in Indian Tobaccoa, No. 1.— The Typea of Wtrofiana rusiica, L. 

Yellow Flowered Tobacco, by Albert Howard, m.a., a.r.c. 8., r.L.B. ; 
and C^briblle L. 0. Howard, m.a. Price, Ra. 4. 

Vol. Ill, No. 11. Studiea in Indian Tobaccos, No. 2.— The Types of J^ieotiana tabacum, L., 

, ^ Albert Howard, m.a.^ a.r.c.8., f.l.8. ; and Gabriellk L. C. 
Howard, m.a. Price, Ra. 9. « • * * 

Vol. Ill, No. ift. Studiea in Indian Fibre Planta, No. 1.— On two Varietiea of Sann, 
Orotalaria juncoa, L., by Albert Howard, m.a., a.r.0.8., f.l.8. ; and 
Gabmelle L. G. Howard, m.a. Price, U. 1. 

Vol. Ill, No. IV. The Influotioo of the ’£nviroiimonlf on the Milling and Baking Qiialitiea of 
Wheat in Indip, No. I.— l%e Experimenta ^ 1907-08 and 19W-09, by 
^ ' ( Albert Howard, m.a., a.r.g.s., f.l.8. ; H. M. Leake, m.a., f.l,8. ; 

^ ^ an<J (^BKIELLE L. G. UovfAKD, M.A, Price, Ra. 1-8. 

\ol. in, Nor V, The BiidDRot of Palma in India, by E. J. Butler, m.b., F.L.S. Price,.. 
Ra.2. 

Tbl. till, No. VI. The EconomicoSignihcai^oe of l^atural Groaa-fertilization in India, by 
. Albert Howard, m.a., a.k.u.b., f.l.8. ; ^brielle L. C. Howard, 
t M.A. ; and Abd^VRauman Rh^ii. Price, ua. 4-8. 

Vol IV,** No. 1. Miliota of theQ Genua Sttaria in the Bbmbay Proaidenoy and '^ind 
bs^G. A. Gammib, F.ue. Pyioe, B. 1. 
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Bftidioo in Indian Fibro Plal^, Nd. 2.-v6n soiw 
MimaMitiif, Li, and BWUma 
H.A., A.B.O.8., F.L.B.; and Gai 

UboS. ^ * o’ » A. ^ 

Notoi on the Inoidenc) jai^ Bffbct df Sterility andjSrUAMM-Fertiliaation 
ine^he Indian Oottono, H. M. Lbabb, m.*a., and Kill Prasad. 

E. 1. , • 0 \ 

The Inheritanoe of Eed Oolrar, aim the Regularity of Self-fertiliaath'^ 
in Corthorm eaptuiariSt L.ythe common Jute Plant, by 1. H. BDRKlliti 
M.A., fhi.8. ; and R. S. J^LOW, B. 80 . Price, R. 1. 

Obeervatione on Certain Extrvlndian Asiatini Cottons, by HrM. Leake, 
M.A. ;.and RAM PRASAD. Pricer Re. 1-8. t 

The Morphology and Parasitiem of JRhitoetonia, by F. J. R SHAW, b.bc., 
aa.c.8., f.l. 8. Price, Re. 2. ’ 

On the Inheritance of some Ohaiactera in Wheat, I, by A. Howard, H. A., 
A.B.G.8., F.L.8. ; and Oabrirllx^L. C. Howard, m.a. Price, R.jl. 

The Infludnce of. the Rnviironment on the Milling and Baking Qualities 
of Wheat in India, No. 2.— The Experiments of 1900-lU and 1910-11, by 
A. Howard, m.a., a.k.c.8., f.l.8. ; H. M. Leake, m.a., f.l. 8. ; and 
Gabribllb L. C« HotTARD, M.A. Price, R. 1. 

The Varieties of Soy Beans found in Bengal, Bihar, and Orissa and their 
commercial possibilities, by B. J. Woodhouse, m.a., F.L.S. ; and G. 
S. Taylor, ».a. Price, Ks. 2. 

On Phylophihora paraiUieat nov. spec. A new Disease of the Castor Oil 
Plant, by J. K. DABTUit, b.8c. Price, Us. 2. 1 

Studies in Psrcnoiporae§w^ by E. J. Butlek, m.b., f.l. 8.; and G. 
S. Kulkakni, L.Ag. Price, Re. 2. 

Notes on Pollination and Cross-Fertilizai^ion in the Common Rice Plant 
Oryza suHea, Linn., by G P. Hbotor, m.a.*, d.8c. Price, R. 1. 

A Seierotial Disease of Rico, by F. J. F. SnAW, r.bc., a.r.cb., f.l.8. 

Price, R. 1. , • 

Studies in Indian Tobaccos, No. •S.~ Tlio Inheritance of Characters in 
NUotiana fadocum, L., by Gabkiellk L. C. Howaud, ai.a. Price, Rs. 3. 
Studies in Indian Gottoni, Part 1— The Vegotativo Characters, by H. M. 


Leake, ai.a., f.l. 8. ; and Bam^Pkasad. Price, Rh. 3 8. 

Red Rot #f Sugarcane, by E. J. ButIaKK, m.b., k.l.s. ; and A. Hafie 
Khar. Price, R. 1. . • 

Some New Sugaspane Diseases, by E* J. Butlkr, m.b., F.L.b. ; and 
Abdul HafimKham. f J3ice, Rs. 2. , > 

A Preliminary Note on the Classification of Rioe in the Central Provinces, 
by R. J. D, Graham, m.a., b.8c. Price. Rs. 1-8. 

The Influence of the Environment on the Milling and Baking Qualities 
of Wheat in India, No. 3. The ExperiinentH of 191 M2, by A. Howard, 
C.I.B., M.A. ; H. M. Leake, m a. ; and G. L. C. Howard, m.a. Price, R. 1 
orUfltf 

Studios in Indian Sugarcaues, No. I, Punjab canesfby C. A. BA’kuER, 8c.d. 
Price, Rs. 3-8 or 5i. 6cf. 

The Distinguishing characters of Hngarcanos cultivuJod at Sabonr, by 
E. J W0UDI10U8E. M.A. ; and S. K. Ba8U, M.a. ; with a Note on Chemical 
Characters by 0 Homers Tayjlou, b.a. Price, Rs, J-8 or 2k, jd. 

The Potato Blight in India, by J F. Dastuk. b.sc. Price, R. J or la. fid. 

The Genus Bhizoctonia ip India, by F. J. F. Shaw, b.8c. ; and S. L. 
A. 111 KKAK, B.A. Price, R. 1 or la. 6d. 

Experimeuts on thcPl’hysiology of Indigo-yieUlng Glucosides, by F. R. 
Parnell, b.a. Price, R. 1 or U, 6d. 9 

Some Varieties of Indian Gram, {Cieer arielinum £.), by A. Howard, c.i.b. 
m.a. ; Qabrielle L. C. Howard, m.a. ; and Abdur Rahman Khai^ 
{iu the pretK,) ^ • 

Studies in Indian Oil-seedN, No. 1, SaiHower and Mustard, by A.^Uoward, 
G^i.E., M.A. ; Gabribllb L. C. Howard, m.a. ; and Akdur Rahman 
Khan. {Inthep^ee,) ^ 

On the luherltance of some Characters in Wheat, II, by A. Howard, 
C.I.B., M.A. ; and*GABKiELLE L.*OSiHowAUD, M.f. (/» the 


ifof. J.No. 
Vol., I, No. 
» Vol. I, No. 


CHEMICAL SERIES. 

I. The Composition pf Indian Rain 0ew, by J. Walter Leakhbbt^ 
Fh.D.^F.l.c. Price, R.I. ^ 

IT. The Compoeltibnbf the Oil-Seede oAlndia, by J. W. LKAtHBB , rh. d. , f.lc. 
Price, B. !. (Out (if print.) - 3 • 

111. The ^t-Culture HousE^at thd Agricultural Researdi lAtitute,*Pijuia, \y 
J. W. LBATUEB.*rh.D.. F.1.0. Prioe. Us. 3. 
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menti the AveHabilitgr of Photphatei and Pota^ in Soils, by . 
c- LBAV&nW Ph.n., r.1.0. Price, Us. l-8< # 

Y« llie^natriictiQn of Draft Gaufras at Pisa, by M. H. Abnoix, V.nrinr.o.is., 
^ ^ • with a Preface by A wc l^fiBSR, Ph.D., F.i.a Price, Rs. A (Ouf c/pHnf.) 


VoU. X, Ho. \kr4 B; 

• , . ^ 4 • * 

VSl* l.Ho. 

^ f.' - r ' t ' 

VeV laKoo VI. 'llheLoBBof frem|loildiirii%Dry YTeather, by J- WAUTB^LBATBaB, 

cC ^ Ph.D., r.l.C. Pi‘ice, 2. (Oul if print.) ^ c 

*Vo1. 1, No* VII. The System Water, Ca..^itm Oarbonete. Oetbonic Add, by J. WALiftB 
Lbajubb, Ph.DM «ir.i.U ; and Jatxkdba Hath SBNf» m.a. Price, 
^ A. Ir r * * 

Vol. I, Ho. Vril. Water Recuirflmenta«of Crops Inindia, by J. Wai/cbb LBAVaBBi Ph.D., 
P.I.C. Price, Rs. 8. * . 


Vol. I.No. IX. The Nature of the Colour of Black Cotton Soil, by H. B. Akmbit, b.8o. 
• Price, R. 1. * . e 

Vol. I, No. X. Water Requirements of Crops in India— II, by J. Waltbr Lbatheb, 
Ph.D., F.I.C. Price, Rs. 2-8. • , 

Vol. II, No. I. The Composition of the Milk of some Breeds of Indian Cows and 
Buffaloes and its Variations, Pait I. The milk of some breeds of Indian 
Cows, by A. A. Mbogttt, B.Be. ; and H. H. Mamn. d.bc. Price, Rs. 1-8. 

Vol. IfJffo. II. Records of Drainage in India, by J. W. Lbathbb, Ph.D., F.I.C. 
Price, R. 1. 

Vol. II, No. III. The Rah Rystem of Rice Cultivation in Western India, by H. H. Mann, 
U. 80. ; N. JOSBI, B.A., B.BO., L.Ag. : and N. V. Kanitkab, q.Ag. 
Price. R. 1. 


Wol. IT, No. IV. The Composition of the Milk of some Breeds of Indian Cows and Buffaloes 
and its Variatione. Part II. The milk of some breeds of Indian Buffa- 
loes, by A. A. Mbgoitt, b.bc. ; and H. H. Mann, d.rc. Price, Rs. 1-8. 

Vol. II, No. V. A contribution to theXnowl^ige of the Black Cotton Soils of India, by W. 

H. Habbibon, M.8C. ; and M. B. Kamaswaiii Sivan, b.a- Price, R. 1. 

r 

Vol. II, No. VI. The Date-Sugar Industry in RengalV an Investigation into its Chemistry 
and Agriculture, by H. B. An^ktt. B-bc., assisted by G. K. Lblb, 
L.Ag. ; apd Bhailal MAAmzni B.A. ' Price, Rs. 8. 

Vbl.lll, No. I. Evaporation from a Plain Water Surface, by J. Waltbk Lbathbb, Ph.D., 
F.l.c. Price, R. 1. 

Vol. Ill, No, II. Studies in the Chemistry and Physiology of the Leaves of the Betel-Vine 
(Pii^ Rsffs) and of the Commercial Bleaching of Betel- Vine Leaves, 
c c ^ H. H. Mann, d.hc. ; D. L. Sahabbabuddub, b.bc., L.Ag. ; and V. 6. 

c PATWABDHAN,4ia.Ag. Price, Rs. 1-8. 

Vol. Ill, No. 111. ^ The Gases of Swamp Bice Soils. Part I. Their Composition and Relation- 
ship to the Crop, by W. H. Habbison, m.bc. ; and P. A. Subbam a nia 
,, Aiyeb, B.A. Prioe^Rs. 1-8. 

Vol. Ill, Nb. IV. The Experimental Error in Sampling Sugarcane, »by J- W. Leather, v.d., 
pb.D., F.I.C. Price, R. 1. 


Vol. Ill, No. V. The Fractional Liquefaction of Rico Starch, by F. J. Wartb, M.Sc. ; and 
D. BhDarabsett, B.BC. Price, R.l. 

Vol. Ill, No. VI. The Yield and Compoiitfon of the Milk of the Montgomery Herd at Piisa 
c c and Errors in Milk Tests, by«.I. W. Leather, v.d., ph.o., F.1.C- ;• and 

« ^ A. C. Dobbs. Price, K. 1 or 1«. 6d. * * 

Vol, 111, No. VII. The System Potassium Nitrate. Sodium Chloride, Water, by J. W. Lbatubk, 
V.D.. Ph.D.. F i.c. ; and Jatzndba Nath Mukrkjbb, b a., b.bc- Price, 

1«. 6(i. ^ ^ r 

Vol. Ill, No. VllL The Systems— (A) Wpter, Magnesium Carbonate and Carbonic Acid, (B) 

{ .c water. CalciiiiiF Carbonate. Magileaium Carbonate and Carbonic Acid, 

by J. W, Leather, v.d., Ph.D., f.z o. ; and Jatzndba Nath Sen, m a. 
Pricep K. I or 1#. 6ei. a ' 

Studies of an Acid Soil in Assam, by A. A. Mbggztt, b.8c. Price, Rs. 1-8*^ 
or 2f. 0if. . 1 

Vol, * IV, No. I. Tho Gases oi^wamp Rice Soils, PaFt II. Tlieir Utilisation for the Aeration 
c. of the Roots of the Crop, by W. PL HaubisAn, m.bo. ; and P. A. Suvba- 
« , MANIA Aiyeb. bca. Price, K. 1 dP is. ^ • 

V/il. IV| No. lit Soil Temperatum„j|jj[r). L^thbb, v.d., F.I.G. Price, Rs. 2 or 3s. 

Vol. IV, No. hi. SAil'Gases, by J^W. Lisathbb. v.dai F.t.c. Price, Rs. M or 2s. 0cf. 


Vol. in. Hof iz. 


e 



bniDmoloqiCal seiyey,' 

Vol. f, The Bombaj Loeutt— A repo^on theJtrfeBtigati<ffi«f of hy It M. « 

« ^ liBFKOT, H.A., r.K.S.» F.Z.8. Bricof Jb.* ^8. • • ^ ^ ^ 

• . • •* 

" I. I| Mo. ^1. Themoro Important InftoUilnWioiir to Indian Af#ioii1iiire,*by U. M. 

, LvBOTt M.A., f.b.8m f.Hh, Price, Kte3. (Oirt qf pifnf.) • • * 

• .ja. • ... . •. Jr • „ X 


Vol 

ft 


Vol. J,Jo, 11^ The Indian Surface* Oaterpillys ^the'Goniis AgroliSf by H. Ml« 
• * I.HrKo^ tf.A., r.B.8., r.z.8. i/and C. C. Grosb, ii.a. Price, Kc. 1>8.« 

^ {OtU (/ prfiif.) 

VoT. I, No. IV. Individual and Seaional 

^ nf Ik. ■! 


Vol. I. Mo. 


fol. I, Mo. 


iikiviiium Mill! aeiwuiini in ffaojinUU Thgim ra, ^atorhowr, 

with devoriptlon of a new HpecioH of Helopeltisf by HaroId H Manr, 
J).8I. Price, Uh. 1-8. ^ * 

The Coocida attacking the Tea Plant in India and Oeylon, hy B. K. 
Grkrn, r.R.s., F.Z.S.; and Harold H. Mann, d.sc.* Price# R. 1. 
(OiU 0/ print.) 


VI. The MiMtAVd Sawfly, w 
Guoru, B.A. Price, li. I 


ft. M. LRFROF, M.A , P.R.R.,F.Z.R. : and O.rv 
{Out qf print.) 


Vol. 11, Mo. I. The Rico Bug, by H. M. liRFROY, M.A., F.B.R., F.Z.R. Price, R. 1. 

Vol. II, Mo. II. Itemarkfl on Indian Sca.oInaect8 {Corridtp), Part III, by K. B.^CIitEKN. 

F.B.B., F.z.R. Price, Rr. t-8. • 


V 0 I.TI, Mo. III. The Red Cotton Bug, by H. M. LrfrotP M.A., F.R.R.. F.z.R. Price, R. 1. 
( 07 il cf print.) 

Vol. II, Mo. IV. The Oafltor Hemi-tooper, by H. M. Lefroy, M.4., f.b.r., f.z.r.* Priro.* 
Ks. 2. ( Out 0 / print.) 


Vol. If, Mo. V. The Tobacco Caterpillar, %y 1I.*M. Lrfroy, u.a., F.K.R., F.z.R. Price, 
Rr.I-S. ^Out qf print.) 

% • * • 

Vol. II. Mb. VI. The Cotton Leaf-Roller, by H. M. Lbfrot, u.a., f.b.8., f.z.b. Price, 
iU. 1-8. {Out ifprimt.) m ^ \ 

Vol. IT, No. VIT. Motes on Indian Scale limects {CoerMat), by H. Maxwbll-Lkfroy, m.a., 
F.R.B., F.Z.8. Price, lis. 1-8. {put qf print.) 


Vol. II, Mo. VIII. Life-Histories of Indian Insects (rciisopfftt'a *1), by Jil. Maxwrll-Lkpuoi , 
M.A., F.E.8., F.Z.H. Price, Ua. 2. 

• • • 

Vol. II, No. IX. Life- Histories of Indian Insects— fl. Home Aquatic MpnrAoia an(B 
Col 0 qf}t 0 ta, by I). Mowkojee, b.a. I*ric*(s Ur. 1-8. ^ 

Vol. II, Mo. X. Life-Histories of Indian ItiHects-llI. Tho Rhinoceros Beetle (Oryctsjt 
rMnoetroa) and the Red or Palm Weevil (lihynchophorn$ fm-uainpHs). 
by C. C. Guobh, B.A. Price, Jis.2. • 

Vol. III. The Food of Birds in India, by 0. W.'" Mason, m.8.r.a.c., edited by H. 

MAXWBIiL-LEFBOYf M.A., F,X.K., B.Z.H. Price, Rs- 7-8. 

Vol. IV, Mo. I. Eri Silk J>y H. Maxwell-Lefbot, m.a., F.B.B.,tF.z.8. ; and C. C. Ghosh, 
B.A. Price, Bs. 3. • 

^ol.fv, Moi II. Tetrigina (iicrtd/ifnr) the Agricultural Research * Institute, Piisa,* 
Bihar, with descriptions of new species, by J. U IIan(*ouk, f.br. 
Price, B.I. 


Vol. IV, No. III. The Big Brown Criol^t {Brachytry/pfi achaiinut^ 8^)1), by C. C. Qhorh, u.a. 
Price, R, 1. 
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